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ABSTRACT 
The primary purpose of this research is to explore the relationships between 
Beer's viable system model (VSM) and mainstream functionalist organisation theory. 
The latter is taken to include the classical, behavioural and systems models of 
organisation. For completeness, we also consider organisation theory situated in the 
interpretive, radical humanist and radical structuralist paradigms of Burrell and 
Morgan's (1979) sociological grid. 
Models of mainstream organisation theory have been used extensively by 
organisation theorists in the structuring of organisations and the design of information 
systems. Little interest, however, has been paid by organisation theorists to Beer's 
VSM, which is also used by cyberneticians to structure organisations and design 
information systems. The problem is that both camps have developed in isolation from 
one another. Theorists in each camp advocate their own stance regardless what the 
other might have to offer to their thinking. This situation is a result of a gap between 
the two camps owing to lack of dialogue between them. 
The aim of this thesis is to attempt to bridge the gap between the two camps. It 
is the author's firm belief that this is best done by adopting a complementary approach 
to pinpoint domains of support each camp may offer to the other. The outcome of this 
approach is an enhanced model of organisation. 
Part One of the research begins by introducing the science of cybernetics. Its 
history, tools, techniques and concepts are then put in place. Building on cybernetic 
tools and techniques, Beer developed a model of any viable system. Beer's VSM is 
presented in Chapter 2. 
Part Two of the thesis is totally devoted to organisational theory. First, we take 
up models of the functionalist mainstream organisation theory. The approach adopted 
is first to elaborate on each model, then to contrast each with the VSM. Attention is 
` 
then directed to organisation theory located in the alternative paradigms, that is, the 
interpretive, radical humanist and radical structuralist paradigms, respectively. Again, 
theory of organisation within the above mentioned paradigms is contrasted with the 
i 
VSM. We mark the end of Part Two by presenting an enhanced model of organisation. 
This model is the outcome of the comparison which took place between the 
functionalist organisation theory and the VSM. The argument is that the likelihood of 
the classical model providing support to the VSM is slim. In fact, the former stands to 
gain much from the VSM, particularly from the notion of recursive structures which 
explains how control and communication systems must be designed and organised. The 
behavioural model, which takes the informal aspects of organisation as its core, appears 
to be a useful adjunct to the VSM, which concentrates primarily on the formal 
organisation. Again, the behavioural model stands to gain much from the insights 
offered by the VSM. At least, the view of openness to the environment would surely 
give the behavioural model a boost in the right direction. However, we focus our 
interest on the systems model of organisation, specifically, the notion of semi- 
autonomous work groups encapsulated in the sociotechnical systems approach. By 
incorporating this notion into the VSM we can, it is hoped, enhance the VSM. Once 
again, the insights of the VSM, especially that of recursivity of its structure, is of 
immense significance. 
In Part Three, the enhanced model is put to the test. This is done by applying it 
to an existing pharmaceutical manufacturer. The model proves to be not only practical, 
but also powerful in highlighting domains requiring attention if the effectiveness and 
efficiency of the organisation in concern is to improve, which the VSM, on its own, 
cannot provide. 
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INTRODUCTION 
We set out in this research to investigate and examine the relationships between 
Beer's viable system model (VSM) and the models of organisation dominating 
management thinking. Our primary interest is with the mainstream of functionalist 
organisation theory. The Latter are taken to include the classical, behavioural and 
systems models of organisation (Scott, 1981; Kast and Rosenzweig, 1985). We also 
consider the organisation theory located in the alternative paradigms of Burrell and 
Morgan's (1979) sociological grid. In other words, we consider the organisation theory 
located within the interpretive, radical humanist and radical structuralist paradigms, 
respectively. 
Models of the mainstream functionalist organisation theory have been widely 
employed by organisation theorists in the structuring of organisations and the design of 
information systems. Little interest, however, has been paid by organisation theorists to 
Beer's model, which can also be used for structuring organisations and designing 
information systems. This relative lack of interest is a result of a gap between the two 
camps due to lack of dialogue between them; they have developed in isolation from 
each other. 
The essence of this research is to attempt to bridge the gap between the two 
camps by exploring the possible relationship between them. Through the adoption of a 
complementary approach, it is hoped to reconcile the two camps and pinpoint domains 
where they can offer support to one another. The outcome of all this is an enhanced 
model of organisation. 
This research consists of four parts. Part One is dedicated to cybernetics. We 
begin Chapter 1 by introducing the science of cybernetics. We first provide an account 
of the history and scope of development of cybernetics. This is followed by an account 
of three cybernetic tools and techniques employed in the managerial domain, namely: 
the black box technique, feedback and feedforward control and variety engineering. We 
end this chapter by providing an account of the different types of cybernetics. Chapter 
1 lays the necessary theoretical foundation to prepare the reader for Chapter 2. 
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Building on cybernetic tools and techniques, Beer developed a model of any 
viable system. Chapter 2 is devoted to an elaboration of the VSM. We begin Chapter 2 
with a brief reflection on the identification of the system in focus, then move on to 
consider the cornerstones or operational elements of the viable system. The operational 
elements of the viable system exhaust its purpose. They are denominated S 1: the 
implementation function. Once the account of SI is put in place, we proceed to 
elaborate on the other functions carried out by the viable system (i. e. the metasystem 
functions). We first expose S2: the coordination function. The task of S2 is to damp 
potential oscillation which may result from the interaction of SI elements. In the 
following section, we put S3*: the monitoring channel, in place. S3: the control 
function is then put in perspective to show how the internal stability of the viable 
system can be achieved and maintained. We pursue the elaboration on the functions of 
the viable system by putting S4: the intelligence function, in perspective. The task of 
this function is that of facilitating the processes of learning and adapting to the 
changing environment. The fifth and final function of the viable system is S5: the policy 
function. The essence of this function is to balance the antithetical tendencies of S3 and 
S4. 
The above mentioned five subsystems of the viable system exhaust the 
necessary and sufficient conditions of viability. Once this account is in place, we reflect 
briefly on the measures of performance employed by Beer. We end this chapter by 
putting the VSM on trial to assess its managerial significance. This we do by pointing 
out its advantages and limitations. 
Part Two of the research is totally dedicated to organisation theory. In Chapter 
3, we take up the first model of organisation, that is, the classical model. This model is 
made up of three schools of thought, namely the administrative, scientific and 
bureaucratic schools. We probe each school in turn, then put the model as a whole on 
trial to outline its advantages and limitations. We conclude the chapter by contrasting 
the classical model of organisation with the VSM, first singling out similarities between 
the two models then outlining points of superiority of the VSM over the classical 
model. 
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Chapter 4 is a discussion of the behavioural model of organisation. In exposing 
the behavioural model, we examine the motivation and leadership approaches. We 
consider motivation in relation to assumptions about human nature. First, we look at 
the rational-economic man assumptions, then move on to present social man 
assumptions, self-actualising man assumptions and complex man assumptions. Having 
presented this account of motivation approaches, we move on to elaborate on 
leadership approaches. Under the banner of leadership approaches, we present the 
following: the classical theory of leadership, trait approaches, style approaches and the 
contingency approach to leadership. From here, we assess the behavioural model by 
pinpointing its advantages and limitations. We end this chapter by comparing the 
behavioural model of organisation with the VSM. The approach adopted is to outline 
the similarities between the two models then proceed to highlight domains of 
superiority each model exhibits over the other. 
In Chapter 5, we consider the third model of organisation, that is to say the 
systems model. In this chapter we trace the genesis and various contributions and 
insights which make up this model. We first take up Barnard's systems thinking. This is 
followed by an account of the theoretical aspect of the model, comprising sociological 
systems theory and general system theory. The practical aspect of the model is made up 
of contingency and sociotechnical systems theory. After discussing the various inputs 
of the systems model, we proceed to evaluate the model by highlighting its advantages 
and limitations. Once again, we end this chapter by comparing the systems model of 
organisation with the VSM, pointing out similarities between the two models. It will 
emerge from this chapter that the systems model of organisation exhibits close affinities 
with the VSM. We then proceed to outline domains of superiority which each model 
displays over the other. 
Chapter 6 breaks with the earlier exposition of part two. In this chapter, an 
attempt is made to present the multiple paradigms for organisational analysis. The 
argument of this chapter is that the organisation models exposed so far, reflect the 
functionalist paradigm of Burrell and Morgan's sociological grid (1979), and hence 
provide only a partial representation of what an organisation can stand for. According 
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to this sociological grid, there are other frames of reference relevant to the exposition 
of organisational matters, namely the action, and power and conflict perspectives. 
These are located within the interpretive and radical paradigms, respectively. This 
chapter takes as its core the exposition of the alternative paradigms and the respective 
organisation theory which is located in each paradigm. We mark the end of this chapter 
by comparing the theory of organisation in the alternative paradigms with the VSM. 
First, similarities between the two are outlined then the superiority of each is put in 
place. On the basis of this comparison, it appears that judging the superiority of any 
one approach is not a simple task, owing to the different paradigms to which they 
adhere, which necessarily reflect different viewpoints. 
The comparison between the theory of organisation and the VSM which we 
undertake in Chapters 3,4 and 5 reveals that the VSM possesses many characteristics 
which render it superior to organisation theory. On the other hand, it will be revealed 
that the latter embodies valid and interesting notions which the VSM may wish to 
consider. In Chapter 7, we elaborate and enhance on this argument to reveal that these 
two camps can complement one another, and to show the domain within which this 
might occur. The argument of this chapter is that the likelihood of the classical model 
providing any assistance to the VSM is slim. The informal features of organisations 
taken into consideration by the behavioural model appear to be useful adjuncts to the 
VSM. However, we focus our interest on the systems model of organisation, 
particularly the notion of semi-autonomous work groups encapsulated in the 
sociotechnical systems approach. By incorporating this notion into the VSM we can, it 
is hoped, enhance the VSM. With Chapter 7, we mark the end of Part Two. 
Part Three is concerned with an application of the enhanced model as presented 
in Chapter 7 into an existing organisation. The essence is to find ways to improve the 
performance of the organisation so that it can function better. The case study reported 
in this part is that of Hikma Pharmaceuticals. The choice of this organisation as the 
subject of the empirical investigation was motivated by the researcher's familiarity and 
his informal relations with the people in the organisation which facilitated access to the 
4 
necessary information required for the research and a proper chance to implement the 
proposed recommendations. 
We begin Chapter 8 with a brief outline of Hikma Pharmaceuticals' historical 
background. This we follow by an account of Hikma Investment, the parent company, 
its subsidiaries and joint ventures. We then proceed to elaborate on the organisation of 
Hikma Pharmaceuticals, with the organisation chart as the standard tool for this 
elaboration. This information becomes useful when we embark on the diagnosis of the 
organisation in Chapters 9 and 10. We end Chapter 8 with an account of the style of 
management adopted in Hikma Pharmaceuticals. 
Chapters 9 and 10 are totally dedicated to diagnosing Hikma Pharmaceuticals in 
line with the argument of Chapter 7. In Chapter 9, we begin by putting the system in 
focus in perspective and identifying the levels of recursion on which it operates. The 
rest of the chapter is reserved for an elaboration on the operational elements of the 
organisation. We end this chapter by examining the question of participation and 
autonomy as outlined in Chapter 7. In Chapter 10, we continue the diagnosis of Hikma 
Pharmaceuticals, looking at the coordination, control, intelligence and policy functions 
to assess the way in which they are carried out. Chapter 11 contains recommendations 
to the management of Hikma Pharmaceuticals: these are necessarily the outcome of the 
diagnosis carried out in Chapters 9 and 10. 
In Part Four, the conclusions of the research are presented. The aim of this 
research is to demonstrate that the gap between the VSM and organisation theory can 
indeed be bridged. In fact, by examining the models of organisation in Part Two and 
contrasting them with the VSM we were in a position to highlight the complementarity 
between the two camps. The result of the complementary approach adopted here is an 
enhanced model or an enhancement of the VSM. 
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PART ONE 
CHAPTER 1 
CYBERNETICS: HISTORY, TOOLS, TECHNIQUES AND 
CONCEPTS 
1.1 INTRODUCTION 
Cybernetics possesses a long history dating back to ancient Greece. In the 
1940s cybernetics came to the fore owing to growing interest in control processes. In 
1948, Wiener used the word cybernetics to denote the science of control and 
communication in living (animal) and inanimate systems. Soon after this definition was 
coined it appeared too limiting. Wiener, at a later stage, applied the insights of 
cybernetics to the service of the human concern. 
Soon, interest in this science spread over a wide spectrum of areas and 
scientists began to recognise the essential unity of the problems of control and 
communication. It was not, however, until the publication of Beer's book Cybernetics 
and Management (1959) that serious interest in the application of cybernetics in the 
managerial domain started to emerge. Cybernetics, Beer maintains, is designed to help 
study and control systems exhibiting extreme complexity, self-regulation and 
probablism. There are three cybernetic tools and techniques designed for handling the 
above mentioned characteristics of systems. These are: the black box technique, 
feedback and feedforward control and variety engineering, respectively. 
This chapter provides a brief description of cybernetics and its application in 
managerial situations. The aim is to outline the historical background of cybernetics 
and to introduce a number of its tools and techniques, illustrating the benefit they bring 
when applied in the field of control. By control in the management domain we mean the 
attempts made by organisations to bring unity out of diversity as a part of the effort of 
management to steer the organisation towards its goals. 
We also shed some light on the different concepts or types of cybernetics, with 
reference to Von Foerster, Espejo, Clemson and others. To conclude this chapter, we 
discuss Jackson's classification of cybernetic approaches. 
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1.2 HISTORY. SCOPE AND DEVELOPMENT OF CYBERNETICS 
Although cybernetics was not established as a distinctive, independent discipline 
until the late 1940s (Wiener, 1948), the concept has been in existence for a long time, 
having been known to the ancient Greeks. The name cybernetics comes from the Greek 
word 'kybernetes' which means steersman (Wiener, 1968). This word referred originally 
to the piloting of a vessel. Plato, however, used the word to describe the rational aspect 
of the art of government. The Latin word 'gubernator' is derived from the Greek 
'kybernetes' (Dechert, 1967). Ampere used the term 'cybernetique' for the science of 
civil government. Towards the end of the nineteenth century, Watt worked on a 
mechanical regulator for keeping the speed of a steam engine constant under varying 
conditions, and called his device a 'governor' (Checkland, 1981b). In English the term 
governor, in the traditional sense, meant a public steersman, or political decision-maker 
(Schoderbek et al, 1985). By the early twentieth century, physiologists had become 
familiar with analogous control processes, which were termed homeostasis, occurring 
in organisms. A good example of homeostasis, is the maintenance of constant body- 
temperature, regardless of external conditions (Jackson, 1991). 
It was not until World War II, that several mathematical attempts were made to 
determine universally applicable explanations of the behaviour of machines and work 
was directed towards increasing understanding of organisms, with the aim of making 
machines more adaptive and flexible (De Greene, 1981). Common concern with 
control, in a number of disciplines such as biology, engineering, and mathematics, 
began to be recognised and scientists became aware of the essential unity of the 
problems of communication and control. An important early example was Wiener's 
work on the problem of improving the accuracy of anti-aircraft guns (Rose, 1994). This 
led him to realise the importance of the process of feedback, namely the transmission of 
information about the actual performance of any system to an earlier stage in order to 
modify its behaviour and bring it as close as possible to a set goal. The concept of 
negative feedback was found to permit scientific explanation of goal-directed 
behaviour, in mechanical, political and biological contexts (Jackson, 1987a). 
7 
Wiener became convinced that the problems of control and communication 
were inseparable and that the control process involves the communication of 
information. Thus, he suggested the word cybernetics in 1947 to encompass the theory 
of messages and of message transmission for the purpose of control (Wiener, 1948). 
Wiener defined cybernetics as the science of control and communication in 
animal and inanimate systems (ibid). When defining cybernetics, he referred to the 
whole field of control and communication theory in order to emphasise its essential 
unity and generality (Wiener, 1968). 
Wiener believed that cybernetic concepts could be applied to the study of 
control, not only in biological, and engineering systems, but also in social systems. For 
instance, in his book, The Human Use of Human Beings (1950), he suggested that 
society can only be understood through the study of the messages and communication 
facilities it generates. He pointed out that the application of cybernetic concepts to 
society does not mean that social relations must be treated in mathematical terms, but 
that the conceptual classification of the formal aspects of social relations can make a 
positive contribution to the science of society (Wiener, 1964). 
Ashby, in his famous book, An Introduction to Cybernetics (1956), suggested 
that cybernetics would reveal a great number of interesting and suggestive parallelisms 
between machine, brain and society. Indeed, the list of those interested in the new 
science came to include engineers, physiologists, psychologists, sociologists, 
anthropologists and political scientists, many of whom made use of its principles in 
their own fields (Jackson, 1986). Cybernetics had application to many different 
disciplines because it dealt with general laws which governed the control process, 
whatever the nature of the system under governance (Beer, 1979). 
Serious cybernetic attention to the nature and problems of organisations was, 
however, comparatively rare and it was not until Beer introduced his book, Cybernetics 
and Management (1959), that real interest in cybernetics was shown by management 
scientists. Beer defined management as the profession of control (Beer, 1966). He saw 
cybernetics as one of a collection of scientific tools available for solving problems and 
it was cybernetics that was to tackle the exceedingly complex, probabilistic type of 
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problems (Beer, 1959; 1967). For Beer, cybernetics was of interest to management 
because it was "the science of effective organisation" (Beer, 1985, p. ix). 
The development of the science of cybernetics has progressed under two 
streams in the West (Otley, 1983): Firstly, the theoretical or pure cybernetic stream, 
which includes the mathematical and philosophical theories of communication, control 
engineering etc. Secondly, the stream of practical or applied cybernetics, in which it has 
direct relevance to the human being as a biological system or as part of a larger human 
activity system. This will be considered further in the following. sections. 
In the East, especially in the former Soviet Union, cybernetic thinking appeared 
before Wiener and can be traced back to the early years of this century. When 
Bogdanov wrote on "Tektology', he was trying to initiate a universal science of 
organisation (Bogdanov, 1984). The terms used may differ, but the fundamental 
concepts of cybernetics, such as feedback and variety, have their counterparts in 
Bogdanov's "Tektology' (Gorelik, 1987). 
In the early post-world war II years, cybernetics was rejected in the former 
Soviet Union on both philosophical and scientific grounds. By the late 1950's, however, 
cybernetics had overcome the barriers of ideology and appeared as a recognised natural 
science (Holloway, 1976). During the 1960's cybernetics came to play an important 
role in the revival of Soviet social science, by providing a general framework for the 
emergence of schools of optimal planning and social management (ibid). 
Cybernetics found its widest application in the former Soviet Union, however, 
in the fields of defence and economics. Soviet military cyberneticians became engaged 
in research into the best organisational structures for command and control and into the 
improvement of the command decision-making process (Lange, 1970). 
Having outlined the history and scope of cybernetics, let us now shed some 
light on a number of concepts, tools and techniques employed by this science for the 
purpose of enhancing control processes in organisations. It will be seen, in the next 
sections, that cybernetic ideas can be of considerable value in the area of management 
control. After all, organisations are systems of great complexity and the task of 
management may be regarded as that of regulating their activities. 
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1.3 CYBERNETIC TOOLS AND JES 
Three characteristics are said to be present in systems in which cybernetics 
might be interested: extreme complexity, self-regulation and probability (Beer, 1959). 
Extremely complex systems are those which cannot be described in a precise and 
detailed manner or fashion. Self-regulation concerns the ability of systems to maintain 
themselves towards the achievement of goals regardless of environmental disturbances. 
A probabilistic system is not predetermined in its behaviour, and becomes difficult to 
predict (Schoderbek, 1985). To handle these three aspects properly, three cybernetic 
tools are appropriate, respectively: the black box technique, feedback and feedforward 
control, and variety engineering (Jackson, 1991). 
The extreme complexity and probabilistic behaviour of organisations makes it 
difficult for managers to predict accurately the behaviour of the organisation they are 
trying to manage. To understand the complex and dynamic environment in which the 
organisation is located is even more difficult. Yet the success of the organisation 
depends on its ability to regulate itself and respond effectively to change, however 
rapid or unexpected. Managers must, therefore, learn to live with and handle these 
aspects of today's organisations through the use of the cybernetic tools and techniques 
devised to handle them (Jackson, 1985a). The three tools will now be considered in 
turn although, of course, their use in tackling the various characteristics of cybernetic 
systems in practice is interrelated. Our main concern is with the management context. 
1.3.1 THE BLACK BOX TECHNIQUE 
The complexity of a system, according to Schoderbek et al. (1985), is the 
outcome of the interaction of four elements. These elements are: 
1. the number of elements comprising the system; i. e. the number of subsystems 
making up the system of concern. 
2. the interaction among the elements of the system; i. e. the degree of 
connectivity between the elements. 
3. the attributes or properties of the specified elements of the system; i. e. their 
particular characteristic and nature. 
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4. the degree of organisation in the system, i. e. the existence of rules to regulate 
and guide the interaction of the elements. 
The more complex is a system, the more difficult it is to define and predict its 
behaviour. A few questions, therefore, come to mind: What can be done about this 
complexity? How does one get a handle on the topic of complexity? Cybernetics offers 
just that -a scientific treatment of systems in which complexity is outstanding and too 
important to be ignored (Ashby, 1956). It does so by means of the black box technique 
which was introduced to handle cases where complexity is extreme and the workings of 
the system are difficult to understand. 
As explained earlier, extremely complex systems cannot be described in detail. 
Hence, they cannot be examined easily to bring to light the processes which are 
accountable for the system's behaviour. Cybernetics regards any system whose 
structure is not known and cannot be ascertained by observation as a black box (Beer, 
1959). Cybernetics' point of departure is the input-transformation-output schema 
necessary to provide the required understanding of a system's behaviour. The 
organisation and its environment are considered as black boxes as far as managers are 
concerned, in that their processes are too difficult to understand in detail. Managers, 
however, need to gain some understanding of the organisation's behaviour in order to 
cope with it (Jackson, 1985a), even though they cannot fully understand the internal 
processes. 
The way to gain some understanding of the behaviour of such a system (the 
black box) is not through analysis, i. e. reducing the system to its parts (Ashby, 1956; 
Beer, 1979). It would be difficult to reassemble the system to produce the same 
behaviour as shown before the analysis (Jackson, 1987a). The emergent properties 
would be lost by adopting the reductionist approach. Instead, the focus is on the notion 
of input-manipulation and output-classification to achieve regulation and hence make 
the system more predictable. Through input-manipulation and output-classification, 
knowledge can be gained about the operations taking place in the system without 
necessarily reducing it to its components. This notion of how to regulate a system 
regarded as a black box is depicted in fig. 1.1 below. 
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INPUTS º1 BLACK BOX I-ºI OUTPUTS 
Manipulates inputs THE 
EXPERIMENTOR 
Classifies outputs 
Deduces 
REGULARITIES 
OR 
REPETITIONS 
Fig. 1.1 The black box technique (after Schoderbek et al., 1985) 
The nature of the function of the black box can be deduced by identifying 
invariant relationships between input and output. The aim is to find the laws governing 
the behaviour of the given system and, if possible, to form hypotheses about its 
structure (Valach, 1967). However, it is important to observe the system's behaviour 
for long enough to establish the hypotheses, rather than jumping to conclusions from a 
few observations which might be misleading (Beer, 1979). 
The black box technique is used to provide some knowledge about the basic 
activities of the system, which vary in number from one system to another, depending 
on the degree of complexity inherent in that particular system. The manager does not 
have to enter the black box to understand how it operates: "It is not necessary to enter 
the black box to understand the nature of the function it performs" (ibid, p. 40). The 
manager simply manipulates the inputs to obtain the desired outputs. Managers of 
organisations cannot understand all possible interactions in the systems under their 
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control. Therefore, they should apply the black box technique. This technique is a 
fundamental tool which prevents managers from being overwhelmed by the detail of 
the operations under their control (Beer, 1966). The image of the black box provides a 
fruitful means of representing the control mechanisms of systems which, because of 
their complexity, cannot be known in their operational details. 
1.3.2 FEEDBACK CONTROL 
There is obviously nothing new about systems governed by feedback control. 
This notion has been in use, as was mentioned earlier, ever since the ancient Greeks. 
What is relatively new, is an understanding of the basic principles involved (Schoderbek 
et al., 1985). Current understanding of feedback control derives from the field of 
engineering. It was Wiener (1948) who showed that negative feedback was an effective 
way to achieve self-regulation. 
Extremely complex and probabilistic systems have to be controlled through self- 
regulation. A self-regulating system is characterised by a closed control loop by means 
of which information is received on performance; actual performance is compared 
against predetermined criteria; and if there is a discrepancy, system components are 
modified to bring performance into line (Dechert, 1967). Feedback is the 
communication channel which brings the output of a system back into its input, 
operating by the continuous monitoring of the output of the system. The system is left 
to carry on with its operation, as long as no deviations occur in the output. In the case 
of deviations in output from the set goal, there is a need for corrective action. 
The understanding of the principles of self-regulation provided by cybernetics is 
crucial in two respects (Jackson, 1987a): Firstly, self-regulating mechanisms play an 
important part in the stability of the organisational environment. Managers should be 
aware how this stability comes about and what might threaten it - particularly the 
potential consequences of the organisation's own actions. Second, managers may be 
able to bring about self-regulation in the organisations they manage. It is necessary to 
do so, since managers can neither apprehend the whole situation under their control 
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(since it is a black box), nor predict what environmental disturbances their 
organisations will encounter. 
Let us now discuss the key principle of feedback a little more. We can 
distinguish two distinctly different behaviour patterns of feedback loops: firstly the case 
in which the system seems to have a purpose and goal and will resist disturbance that 
tends to displace it from its goal state. Here negative feedback is involved. This is 
deviation counteracting, in that it tries to limit any deviation from set standards. 
Secondly, there is the case in which the system grows and there is change in its 
structure. Here positive feedback is involved. This type of feedback encourages 
deviation from the norm and standards and ' it is therefore called deviation amplifying. 
An organisation may contain both types of feedback system within it at the same time. 
A distinguishing characteristic of Beer's model (refer to Chapter 2) is that it contains 
both kinds of feedback loops; deviation-counteracting ensures internal stability, 
whereas deviation-amplifying loops promote growth and long-term survival. Maruyama 
calls emphasis on the first type of feedback 'the first cybernetics' and calls the study of 
deviation-amplifying, related to positive feedback, 'the second cybernetics' (Maruyama, 
1968). We shall concentrate here on negative feedback - deviation counteracting 
mechanisms. 
Consider figure 1.2 below. This figure shows how the process of negative 
feedback control is carried out in a simple deterministic system. Let (S), represent a 
system, with a process (P), input (1) and output (0). 
The input (I) is fed into the system and transformed by the process (P) into 
output (0). Now suppose that the management of the system has (G) as a goal to 
achieve, which it selects from possible outputs and wants to hold constant over time. 
The management also relays the desired output to a comparator device. Suppose that 
the system is disturbed by the environment where the output (0) will be affected. This 
will lead the system to deviate from the standard or fixed goal. To bring the system into 
course (under control), the comparator measures the deviations from the goal and 
feeds them back to the beginning of the system to an activator which takes action with 
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the aim that the system will then achieve its desired goal, or at least come closer to 
doing so. 
In fig. 1.2 below, we can identify two processes. The first is designed to 
transform the inputs into outputs, and this is denoted by (P), whereas in the second 
process, i. e. the control system, the outputs of (P) are taken as inputs for the (F) 
system and are compared with the set goal. Any deviation from standards will be 
transmitted to the first process so that it can adjust its inputs to achieve the desired 
goal. A common example of this is the thermostatic control in a heating system in a 
room. The thermostat switches the heating system on and off so as to maintain a 
certain room temperature. In organisations there is usually a need for human 
intervention to carry out the necessary adjustments, unlike engineering systems, where 
this action works automatically (Schoderbek et al, 1985). 
System (S) 
Input 
m 
Desired 
Coal 
(C) 
Output 
(0) 
Figure 1.2 A closed-loop feedback mechanism (after Jackson, 1991) 
The figure above can be seen as the process of control being exercised by 
management through the process of feedback control, the process under control being 
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considered as a black box. The manager is depicted as setting up goals, comparing 
them with actual performance and taking corrective action (Jackson, 1985a). The main 
reason for the significance of the feedback control mechanism is that we do not have to 
understand or intervene in the operation of the system, which is considered as a black 
box. If the organisation is to be effective, its outputs must be under control. But this 
can be simply achieved by manipulating the inputs of the system to produce the desired 
effect. The role of feedback, therefore, is twofold: first, to control the achievement of 
the goal generally, and secondly, to reduce the effects of environmental disturbances, as 
far as possible (Aulin, 1982). 
When designing feedback control mechanisms, it is important to recognise that 
comparison of actual performance against the desired goal, and the taking of corrective 
action if necessary, must both be rapid and continuous (Beer, 1979). Systems are not 
static; they are dynamic. If there are lags in the response of the system, then any effort 
at adjustment may only add to instability (Jackson, 1991). 
So far we have discussed only simple first order feedback systems, which are 
monitored against an external goal and the system is maintained by mechanically 
correcting deviations from this goal (Schoderbek et al., 1985). More advanced systems 
can initiate alternative courses of action and consider and choose among various 
different responses to changes in an attempt to bring the system back towards its goal; 
this type of feedback is called second order. Third order feedback systems are capable 
of changing the goal itself in response to feedback processes; they have learning 
capacity. In this case the goal is determined inside the system. This kind of feedback is 
necessary in self-organising systems (ibid). 
Self-organising relates to the ability of a system to withstand perturbations not 
predicted by the system's designer at the time the system was designed (Beer, 1979). 
Self-regulation is the ability of the system to maintain performance with respect to a 
given set of references, whereas self-organisation is the ability to structure and change 
those references (Espejo, 1977). This is the mechanism for survival in the long-term. 
Self-organising systems achieve such a state as a result of the interaction among the 
system's parts, though it is feedback loops which are the major elements that make self- 
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organising systems work the way they do (ibid). Management needs to ensure that 
complex systems are designed according to the cybernetic principles so as to become 
self-regulating and self-organising in the face of environmental perturbations (Espejo 
and Watt, 1978). 
1.3.2.1 FEEDFORWARD OR "STRATEGIC CONTROL" 
The operation of an organisation is affected by a range of influences, arising 
from both within and outside the organisation (Strank, 1983). Therefore, the regulation 
necessary to maintain the operation as scheduled (desired), is similarly of two types: 
internal and external. Internal regulation, which was discussed in the previous section, 
covers activities which the organisation undertakes to adjust its internal operations to 
cope with perturbations. We will now go on to consider external regulation: those 
activities which may be carried out by an organisation to achieve some degree of 
regulation over its environment. 
Strank pointed out that feedback control mechanisms alone may not adequately 
regulate complex, social organisations, as the assessment of the effects of a given 
action will necessarily involve time-lags. The system designer therefore needs to 
incorporate predictive models for control. We will see the significance of the predictive 
model if we consider anticipatory or feedforward control (ibid). Whereas feedback 
control waits till an error occurs and then takes steps to counteract it, feedforward 
control anticipates errors which may occur in the future and takes action to prevent 
them. Feedforward controls are essentially the operation of planning. 
Feedforward is concerned with scanning the environment to enlighten managers 
as to the likelihood of certain events occurring, so that they can respond accordingly. 
In other words, environment scanning is concerned with sensing the conditions of the 
environment as pertaining to the pursuit of the goals, and to provide information for 
the purpose of formulating goals, plans and decisions. 
The main idea behind the use of feedforward is that instead of using information 
about output behaviour, it uses information derived from the inputs to adjust 
organisational performance. The aim is to reduce the time-lag inherent in a feedback 
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system, hence creating a favourable situation for the organisation's performance. As 
Bogart (1980) indicates, feedforward is the basis of planning and forecasting and, 
hence, contributes significantly to the advancement and maintenance of the 
organisation. 
1.3.3 VARIETY ENGINEERING 
Although cybernetics is the science of communication and control, only the 
control aspect has been considered so far. Yet, as the previous discussion will have 
shown, the control process depends on information flows. 
The task of the organisation is, in an ever-changing environment, to ensure self- 
regulation and self-organisation through its use of information. It is only through 
information that an organisation can learn and adapt to changes in the environment. Put 
differently, the purpose of the acquisition of information in organisations is to generate 
change and make decisions for the purpose of control. Without information there can 
be no control. Indeed, if decisions are to be carried out they must be communicated to 
the people in the organisation. Thus communication and control are two faces of the 
same coin. 
Information is the most crucial factor tying together all the components of an 
organisation (Jackson, 1985a; 1987b). This is recognised by Beer whose model (refer 
to Chapter 2) emphasises the information flows and communication links which bind 
the organisation. The success of any control mechanism depends on the design of 
proper information flows within the organisation and between the organisation and its 
environment (Beer, 1979; 1981). The main purpose of these flows is to reduce 
uncertainty and complexity. It is in this respect that Ashby's work is so fundamental. 
Around 40 years, ago Ashby formulated the Law of Requisite Variety to deal 
with the probabilistic behaviour of systems (Ashby, 1956). However, the origins of 
Ashby's law date back to the 1920s, when scientists faced with the problem of 
determining the capacity required for a communication channel to transfer a specific 
message in a determined period of time, stated a law that specified this channel capacity 
(Beer, 1979). Ashby introduced the concept of variety as a measure of complexity. It 
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was this which provided him with the fundamental measure upon which he built the 
theory of regulation and used it to express the law of channel capacity referred to 
above (De Raadt, 1987). The concept of variety can be defined "as the number of 
possible states of whatever it is whose complexity we want to measure" (Beer, 1979, 
32). It is, of course, a subjective concept, depending on the purpose the observer 
ascribes to a situation. Different observers will see the complexity of a situation 
differently. 
Ashby's law of requisite variety refers to a system in which three stages exist: an 
input process, a process of regulation and an outcome process. Given an input (I), the 
system (S) is assumed to respond with a regulatory process or action (P) which in turn 
leads to an output (0). This notion is depicted in figure 1.3 below. 
Figure 1.3 A regulatory system (after De Raadt, 1987) 
The law suggests that to obtain a desired outcome (0), the system (S) must be 
able to equal the number of states in the input (I) with at least an equivalent number of 
states in the regulatory process (P). In other words, if the system is to attain the desired 
output, it must adapt its regulatory process to its environmental input (ibid). Ashby's 
law stipulates: "Only variety can destroy variety" (Ashby, 1956, p. 207). This conveys 
the message about the minimum necessary conditions to achieve an acceptable 
performance. To maintain regulation or stability of the system, there is a certain 
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the message about the minimum necessary conditions to achieve an acceptable 
performance. To maintain regulation or stability of the system, there is a certain 
amount of variety required in the regulator and this cannot be less than the variety the 
system proliferates. 
Ashby's law has fundamental implications for the understanding of control in 
organisations. The variety of the controller, i. e. managerial variety, should be at least as 
large as the variety of the controlled, i. e. organisation (Beer, 1979). This law applies to 
any situation involving interaction between systems (organisations), so it is equally 
applicable to the interaction of a system with its environment, or between two parts 
within a system (Espejo, 1977). A most significant contribution, in regard to the law of 
requisite variety, has come from Beer, as will become clear in the next chapter when 
we handle Beer's viable system model. 
As indicated previously, managers are continuously confronted by unexpected 
situations, where they are unable to make accurate predictions about the organisations 
they manage or the environments within which their organisations operate. Yet they 
have to respond to such situations if their organisations are to be effective. They have 
to learn to live with probabilistic systems (Jackson, 1991). In this respect, Espejo 
argues that management is faced both with the internal complexity of the organisation 
and with the external complexity of its environment (Espejo, 1977). If the organisation 
is to survive, it must develop a capacity to respond to environmental disturbances not 
known at the time the organisation was designed. The question is: how can managers 
cope with systems, such as environments, exhibiting apparently huge variety? The 
answer is that they must either reduce the variety of the system they are confronting or 
increase their own variety. This process is known as variety engineering (Beer, 1979). 
Reducing variety involves attenuating or destroying it in the system through the 
methods of divisionalising, planning, managing by exception and setting objectives. 
Increasing their own variety means proliferating or amplifying it to achieve balance. 
Variety amplifiers may be structural, augmentational or informational (Beer, 1981). In 
essence, the manager is a variety engineer. He manipulates the complexity of his 
managerial environment to achieve certain tasks: "So, by variety engineering, requisite 
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variety can be pumped into a management system that does not have it 
inherently... [through] the expenditure of information" (Beer, 1979, p. 89). 
By the introduction of variety engineering, uncertainty can be reduced through 
the use of information and this is one of the techniques of control because it makes the 
system more predictable. Hence, the reduction of variety is one of the main techniques 
of regulation (Beer, 1974). 
1.4 DIFFERENT TYPES OF CYBERNETICS 
In this section, we address the issue that the various tools and concepts of 
cybernetics are sometimes used and interpreted differently by different theorists. We 
also consider some newer versions of cybernetics. 
We have already mentioned Maruyama's distinction between 'the first 
cybernetics' concerned with deviation-counteracting, i. e. negative feedback, and 'the 
second cybernetics' concerned with deviation-amplifying, i. e. positive feedback. 
Another significant classification is between 'first-order' and 'second-order' cybernetics. 
It was Heinz Von Foerster who first used the term second-order cybernetics, 
intending it to refer to the cybernetics of observing systems, unlike first-order 
cybernetics which is concerned with observed systems (Von Foerster, 1979). He 
intended the term 'observing systems' to be interpreted in two ways: either systems that 
observe or the act of observing systems (Von Foerster, 1981). Since cybernetics deals 
with societal issues, it has been claimed that it must be second-order (Von Foerster, 
1979; Umpleby, 1979). 
In second-order cybernetics there is an emphasis on processes that contribute to 
a greater potential for learning, adaptability, innovation, and flexibility as opposed to 
those contained in traditional "command hierarchies" (ibid), or discussed by the 
simplistic control paradigm (Geyer and Van der Zouwen, 1991). Recent social 
cybernetics has been dominated by an interest in observing systems rather than the 
earlier interest in observed systems. It is based on a subjectivist rather than an 
objectivist epistemology (Umpleby, 1987). This new trend is actor-oriented, since it 
suggests that different actors can develop their goals through interaction with their 
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environment, and try to understand these interactions with other actors; indeed 
emphasis is given to the communication and dialogue between the actors (Geyer and 
Van der Zouwen, 1991). Hence this trend does not assume that individual's goals can 
be steered from the outside (ibid). In fact attention is on self-steering or autonomous 
systems rather than controlled systems. There is a belief among scientists "that 
acceptance of the newer epistemology tends to produce greater tolerance of people 
with different points of view" (Umpleby, 1987, p. 181). 
Thus, nowadays cyberneticians give the same attention to the observer as to the 
observed. They are developing a philosophy of constructivism as a substitute for 
realism (Umpleby, 1990). Cyberneticians claim that scientific laws are not discovered, 
but invented to explain regularities in our experiences. Thus, the assertion is not that 
science describes reality, but that each individual continually constructs and 
reconstructs a personal reality to fit his/her experiences (ibid). The observer of the 
system is therefore of great importance. He has to choose the definition and borders of 
a system according to his "observational possibilities and the use he intends to make of 
it" (Vallee, 1991, p. 3). 
Clemson, distinguishing between first and second-order cybernetics, suggests 
that the first is suitable for organised complexity which is concerned with matter, 
energy and information, whereas the second can handle relativistic organised 
complexity because it includes the study of the observing system (ibid). 
Other useful distinctions have been made by Espejo and Jackson. Espejo 
(1987), makes a distinction between traditional cybernetics which is concerned with the 
natural world, and therefore evolved in the tradition of positivism, and managerial 
cybernetics, which takes into account the purposeful nature of human beings. He 
questions the validity of the traditional autocratic notion of control, on the ground that 
the distinction between controller and controlled is simply a matter of role. Thus, 
controller and controlled are as circular as are observer and observed (ibid). The 
process of control is circular: that which is controlled also controls that which is the 
controller. The implication of this is that control exists only through the mutual 
interaction of controller and controlled (ibid). In other words, stability in control 
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environment, and try to understand these interactions with other actors; indeed 
emphasis is given to the communication and dialogue between the actors (Geyer and 
Van der Zouwen, 1991). Hence this trend does not assume that individual's goals can 
be steered from the outside (ibid). In fact attention is on self-steering or autonomous 
systems rather than controlled systems. There is a belief among scientists "that 
acceptance of the newer epistemology tends to produce greater tolerance of people 
with different points of view" (Umpleby, 1987, p. 181). 
Thus, nowadays cyberneticians give the same attention to the observer as to the 
observed. They are developing a philosophy of constructivism as a substitute for 
realism (Umpleby, 1990). Cyberneticians claim that scientific laws are not discovered, 
but invented to explain regularities in our experiences. Thus, the assertion is not that 
science describes reality, but that each individual continually constructs and 
reconstructs a personal reality to fit his/her experiences (ibid). The observer of the 
system is therefore of great importance. He has to choose the definition and borders of 
a system according to his "observational possibilities and the use he intends to make of 
it" (Vallee, 1991, p. 3). 
Clemson, distinguishing between first and second-order cybernetics, suggests 
that the first is suitable for organised complexity which is concerned with matter, 
energy and information, whereas the second can handle relativistic organised 
complexity because it includes the study of the observing system (ibid). 
Other useful distinctions have been made by Espejo and Jackson. Espejo 
(1987), makes a distinction between traditional cybernetics which is concerned with the 
natural world, and therefore evolved in the tradition of positivism, and managerial 
cybernetics, which takes into account the purposeful nature of human beings. He 
questions the validity of the traditional autocratic notion of control, on the ground that 
the distinction between controller and controlled is simply a matter of role. Thus, 
controller and controlled are as circular as are observer and observed (ibid). The 
process of control is circular: that which is controlled also controls that which is the 
controller. The implication of this is that control exists only through the mutual 
interaction of controller and controlled (ibid). In other words, stability in control 
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systems is dynamic and dependent on mutual interaction. Stability, from this viewpoint, 
is a dynamic property of the whole system. 
Jackson, for his part, differentiates between two streams of cybernetic thinking: 
management cybernetics and organisational cybernetics (Jackson, 1987a). Because 
early work conducted on management cybernetics often made use of analogy to 
illustrate its concepts, it became common for literature to deal with organisations as if 
they were actually like machines or organisms (Jackson, 1986). Not surprisingly, 
therefore, the advocates of management cybernetics aim to enhance the control 
function in management - the term control being used in its classical sense of command 
(Glanville, 1987). They see the controller as outside the system, and exercising control 
without being in any way affected (ibid). This stream views the organisation as an 
input-transformation-output system (Jackson, 1991). The idea is that there is a 
controller who has the power to make the controlled do exactly what the controller 
wants. Management cybernetics is thus seen as made up of a number of tools and 
techniques aiming to enhance the power of the controller (Jackson, 1987a). 
The organisation, in management cybernetics, is viewed as a mechanical system 
designed to achieve certain predetermined goals (Morgan, 1982). Furthermore, if the 
operations are to succeed in achieving organisational goals, any disturbance from the 
outside environment should be regulated. The control mechanism in this stream appears 
to be designed to meet the immediate needs of the organisation for stability and 
equilibrium. Management cybernetics makes little use of the more complex, observer- 
dependent notion of variety (Jackson, 1991). Inevitably, therefore, there is hardly any 
emphasis on the notions of learning and evolving necessary for long-term survival. 
Management cybernetics suggests that outside disturbance is predictable. Thus, it 
cannot model the complexity of modern organisations and the changing relationships 
which they have with their environment. 
Organisational cybernetics, in contrast, breaks completely with the old 
mechanistic and organismic thinking (ibid). It considers organisations as being self- 
regulating and self-organising systems in a wider respect, and is able to make full use of 
the concept of variety. The complexity and uncertainty entailed in systems is taken into 
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consideration. This is the stance taken by later writings in cybernetics, especially in 
relation to Beer's viable system model. In The Heart of Enterprise (1979), Beer 
succeeded in building his model of the organisation from cybernetic first principles. 
Cybernetic laws can therefore be understood without reference to the mechanical and 
biological manifestations in which they were first recognised (Jackson, 1987b). More 
attention is given in organisational cybernetics to human purposefulness (albeit 
implicitly) and the role of the observer (Jackson, 1987a). Beer follows Von Foerster, in 
acknowledging the purposeful nature of human beings and stressing the importance of 
the observer's role. 
In the next chapter, we shall see how Beer has used cybernetic tools and 
concepts mentioned above and combined them together to build his viable system 
model. 
1.5 CONCLI ION 
In this chapter, an attempt has been made to introduce the science of 
cybernetics. First, the historical background which gave impetus to the science of 
communication and control has been presented. Then, three cybernetic tools and 
techniques employed in the managerial domain to facilitate control were outlined. 
These are: the black box technique, feedback and feedforward control, and variety 
engineering, respectively. The final section of this chapter has introduced the different 
types of cybernetics. 
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CHAPTER 2 
THE VIABLE SYSTEM MODEL (VSM) 
2.1 IN ODUCTiON 
In this chapter, an attempt is made to present Beer's viable system model 
(VSM). The VSM is a general model of the features of any viable system. It offers a 
revolutionary way of designing and regulating the organisation structure. In building 
the VSM, Beer made use of and developed the various tools and techniques of 
cybernetics presented in the previous chapter. 
For Beer, a system is viable if it is capable of separate existence. This 
necessitates the ability to respond to environmental changes which were not foreseen 
before. The VSM provides the necessary and sufficient mechanisms to render such a 
process possible. There are two logical levels making up the VSM; one is metasystemic 
to the other. These two logical levels are made up of five interdependent subsystems 
which between them exhaust the necessary and sufficient conditions of viability. Each 
subsystem is fundamental to viability. These five subsystems are referred to, in the 
vocabulary of the VSM, as system one (S 1) through to system five (S5). They are also 
referred to as the implementation, coordination, control, intelligence and policy 
functions, respectively (Espejo, 1977; 1979). 
The VSM provides a set of mechanisms which enable the viable system to 
regulate itself in response to the inherent complexity it faces from its environment. A 
viable system must possess the capacity of learning, adapting and evolving. Owing to 
the recursive structure of the VSM the above-mentioned functions are replicated at the 
next higher and lower levels of recursion. 
In the following sections we elaborate on the five subsystems of the VSM. We 
also look at the measures of performance employed by the VSM. Finally, the VSM is 
put on trial to assess its managerial significance. In this respect its advantages and 
limitations are pointed out. In the following presentation of the VSM, we adopt Beer's 
diagrammatic conventions (Beer, 1979; 1985). 
v: lý. F^r, ty 
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2.2 THE SYSTEM IN FOCUS 
Before we embark on discussion about the physiology of the VSM, we need 
first to identify the system to be modelled, i. e. the system in focus. This identification is 
observer dependent. In other words, the observer determines the complexity and 
purpose of the system subject to modelling. 
Once this identification is obtained, the next step is to determine the lower and 
higher levels of recursion on which the system in focus exists. A level of recursion is "a 
level at which a viable system is in operation, as an autonomous part of higher level 
viable system, and containing within itself parts which are themselves autonomous 
viable systems" (Beer, 1974, p. 72). 
The system in focus can therefore be envisaged as "a viable system that is 
central to the whole sphere of existence: the sphere is marked out by a collection of 
recursive dimensions running through the system in focus at the centre" (Beer, 1985, p. 
6). This amounts to saying that the identification of the recursive dimensions on which 
the system irk, focus exists is observer dependent, too. 
With this knowledge about the identification of the system in focus and its 
recursive dimensions in mind, we proceed in the elaboration on the physiology of the 
VSM. If a system (i. e. an organisation) is capable of maintaining separate existence it 
can be considered as a viable system (Beer, 1983a). The purpose of employing the 
VSM in such a case would be to examine the adequacy of its structural mechanisms in 
order to enable it to become more effective and efficient. 
2.3 THE CORNERSTONE 
Once the system in focus is identified and the recursive dimensions on which it 
exists are named, we can begin our exposition of the VSM by looking at the 
components which are responsible for producing the system in focus. These 
components are referred to as the operational elements (OEs). These elements 
represent the primary activities of the system (organisation) which carry out its mission 
or purpose. They are the purposeful parts of the organisation. The OEs are necessary 
for the continued existence of the organisation with its current identity. The number of 
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the OEs will differ from one organisation to another, depending on the purpose(s) to be 
pursued. The point to note is that these OEs must also meet the criterion of viability, 
i. e. capability of separate existence. Put differently, the OEs must be viable systems 
(VSs) in their own right at the lower level of recursion. If hived off, they are still viable 
systems. It is at this level of the OEs that viability is ensured. 
As indicated earlier, the VSM is made up of two logical levels of hierarchy, one 
level is metasystemic to the other. The first logical level encompasses S 1: the 
implementation function which is carried out by the OEs.. The second level (the 
metasystem) entails S2-S5, the functions which service and facilitate the operations of 
the implementation function so that they cohere in one totality called the VSM. The 
metasystem is a different logical level compared to that of the OEs in that it has a 
broader view of the components of the implementation function. However, primacy in 
the model is actually accorded to the implementation function, since it contains the OEs 
(Beer, 1979). This does not mean that the facilitating and servicing functions (the 
metasystem) are unimportant; on the contrary. In fact if they do not operate properly, 
the implementation function will suffer as a consequence. 
2.3.1 AN OPERATIONAL ELEMENT (OE) OF THE VS 
An operational element (OE) is an embedded viable system in the named system 
in focus. It is one, among other OEs, which are necessary for the continued existence 
of the system in focus with its current identity. Figure 2.1 below is a diagrammatic 
representation of an embedded OE of the VS. Following Beer's diagrammatic 
conventions, the operation is represented in the figure by a circle, which contains all 
aspects of organisational activities which are responsible for producing the 
organisational output for the particular OE in question, be it a product in the case of a 
manufacturing organisation, say, a chemical plant, or a service in the case of a service 
organisation, say, an insurance organisation. 
The output of the operation is disposed of in a multidimensional environment 
(ibid); this is composed of everything related to the operations which lie outside it, i. e. 
suppliers, competitors, customers, government laws etc. The environment is 
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represented by the amoeba-like symbol to reflect the fact that its boundaries are hazy; 
the boundary of the environment is uncertain and hence its status is not constant. The 
embedment of the operation . in its environment, which is an organisational reality,, 
requires control (regulation). This role is discharged by the management of the 
operation, which is represented in the figure below by the square box. This square is 
referred to as the management unit. 
Figure 2.1. An embedded OE 
The management unit represents all the managerial activities needed to regulate 
the OE. It is responsible for making that operation work well, and its primary concern 
is the effectiveness of the OE. By regulating the operation under its control, the 
management unit manipulates the inputs with regard to outputs; the operation itself is 
treated as a black box (refer to Chapter 1 section 1.3.1). The management unit 
understands and regulates the operations through a model formed in the heads of the 
managers (ibid). Thus, the management unit's ability to control the operation is, to a 
considerable extent, dependent on the amount of variety embraced by that model 
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(Conant and Ashby, 1981). In other words "the regulator is as good as its contained 
model of the system regulated" (Beer, 1979, p. 114). If the model has less variety than 
the operation under regulation, the operation could undertake activities beyond the 
comprehension of the regulator. 
Figure 2.1 above represents the embedment of the components of the OE in one 
another; the management unit is embedded in the operation, which in turn is embedded 
in the environment. The idea behind the embedment is to acknowledge the relativity of 
varieties of the components, as well as reflecting organisational fact and reality (ibid). 
The interaction among the embedded components of the OE is by diffusion across the 
boundaries. For convenience and explication purposes, the previous figure can be 
teased apart to make ostensible the necessary and continuous interaction that takes 
place between the components of the OE. In figure 2.2 below, the arrows operating 
between the components of an OE represent this interaction. 
Figure 2.2 The interaction between an OE components 
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The model so far is a simple one. Three aspects of organisations, i. e. 
components of an OE, are included, together with arrows representing their 
interconnections as depicted in the figure above. As suggested the management unit's 
variety is lower than that of the operation, which is so complex that the management 
unit cannot apprehend everything about it. In turn, the environment has higher variety 
than both the operation and management unit because its variables are beyond the 
comprehension of the other components (Beer, 1985). 
As we know from Ashby's law (refer to Chapter 1 section 1.3.3), variety 
diffusion between the different components of the OE must be equal if the OE is to 
operate effectively. In other words, variety diffusion between the environment and the 
operation, on one hand, and between the operation and its management unit, on the 
other, must equate if regulation is to be achieved and maintained. 
However, we have stated above that the embedding of one component in 
another reveals the fact that their varieties differ. Therefore, according to the law of 
requisite variety, no component of the OE can expect to reach complete regulation 
over the component just to its left (Clemson, 1984). This situation makes it obvious 
that control can only be partially achieved. The questions then arise: What can be done 
in such situations? How can the three varieties be made to equate to achieve the 
essence of the law of requisite variety, though their varieties are actually different? 
High variety must be simplified or attenuated to the number of possible states 
that the receiving component can actually handle, and low variety must be enhanced or 
amplified to the number of possible states that the receiving component requires in 
order to remain regulated (Beer, 1985). The underlying principle behind the law of 
requisite variety is the need to achieve a variety balance (homeostasis) among the 
components of the OEs. Simply put, to control the operation within the framework of 
Ashby's law, the management unit must filter out the operational variety through the 
use of attenuators and/or amplify its variety to match that of the operation. The same 
logic applies to the loop connecting the operation with its environment. The new 
representation of fig. 2.2 is depicted in fig. 2.3 below, which stands for variety diffusion 
30 
between the confines of the three components of an OE as governed by Ashby's law of 
requisite variety. 
The engineering arrows . (attenuators and amplifiers) in the figure below. 
represent the interactions between the three basic components of the OE. They are 
necessary strategies to achieve and maintain regulation. 
These regulators (i. e. attenuators and amplifiers) must be properly designed so 
that this homeostasis can be achieved and maintained, thereby attaining stability. When 
they are not designed, they simply occur, because Ashby's law asserts itself anyway 
(Beer, 1979). But leaving this matter to chance risks reducing the level of performance 
and causing extra and unnecessary human and financial costs. 
variety variety 
amplifier amplifier Management 
Unit 
Environment 
Operation ).. _. _'N4 variety 
attenuator 
variety 
attenuator 
Figure 2.3 Variety engineering at an OE 
The law of requisite variety is central to the VSM's argument. It must be 
adhered to if the OE is to, be effective. This means that the variety of the management 
unit, the operation and the environment must be roughly equal if internal stability 
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between the components of the OE is to be reached. The diagram above represents the 
management of complexity. However, while this simplified version of variety flow is 
relatively easy to comprehend, we must remember that the components are embedded 
in one another and the flux of variety is multifaceted and multidimensional (ibid). 
Once the arrangement of fig. 2.3 above has operated for a time, the three 
varieties will match. Beer calls this the first principle of organisation, which stipulates: 
"Managerial, operational and environmental varieties, diffusing through an institutional 
system, tend to equate; they should be designed to do so with minimal damage to 
people and to cost" (Beer, 1985, p. 30). 
The argument, so far, has illustrated that an OE constitutes the cornerstone of 
the VS. We have used a simple model, consisting of one OE only. In fact, as indicated 
earlier, a VS is made up of more than one OE. What applies to one embedded OE, 
applies by the same token to the rest of the OEs making up the VS. 
2.3.2 THE AUTONOMY OF THE OE 
A fundamental characteristic of the OE is that it is designed to be autonomous 
in its own right. The autonomy of the OE gives it some freedom regarding the 
implementation of organisational tasks for which it is responsible, and enhances its 
ability to absorb the environmental variety that would otherwise overwhelm the 
metasystem of the VS. 
Autonomy and ability to adapt to new conditions are given by the freedom of 
the OEs to organise themselves internally according to their own preference (Clemson, 
1984). However autonomy in this sense does not mean separation from the VS (Beer, 
1979). The OE is still, by and large, part of the VS, and so its degree of autonomy 
must be consistent with that envisaged by this system. 
2.3.3 THE OEs - METASYSTEM RELATIONSHIP 
Now, we aim to explore the relationship between the OEs and their 
metasystem, that is, the higher managerial level which oversees the totality of the OEs. 
Although the OE is a VS in its own right, at the lower level of recursion, yet it is part 
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Figure 2.4 A collection of independent OEs-metasystem relationships 
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of another VS, that is, the one we are modelling. Consider fig. 2.4 above. For the sake 
of argument, we shall assume that the OEs of our system in focus have no relationship 
with one another as the figure above depicts. Each interacts independently with the 
metasystem. 
Although figure 2.4 above represents the relationship between three 
independent OEs and their metasystem, we will, again, concentrate only on the 
relationship between one OE and its metasystem to expound the variety engineering 
between the two which is taking place through the management unit of the OE. What 
applies to one OE regarding its relationship vis-ä-vis the metasystem, applies in the 
same way to the rest of the OEs. This relationship is depicted in figure 2.5 below, 
which illustrates how an OE is related to the metasystem through its management unit. 
Since the OE is considered to be a component of the VS, that is, belonging to the 
system in focus, it is therefore bound by the metasystemic intention, which requires the 
coherence of an OE. This is clear in the vertical dimension of the figure, showing that 
the operational level belongs to another higher level. 
Figure 2.5 below demonstrates also variety engineering between one 
management unit and its metasystem. This vertical loop, like any other loop, is 
governed by Beer's principles of organisation (ibid). These principles are necessary to 
establish equilibrium around the loops which connect the OE with its metasystem. 
The first of these principles concerns requisite variety and we have discussed it 
before. In the managerial context, attenuators and/or amplifiers must be designed to 
accommodate Ashby's law of requisite variety. This principle conveys the idea that the 
VS is self-regulating and self-organising. If it was not so, then the metasystem would 
be totally overwhelmed by the variety proliferated by the OEs. However variety 
absorbs variety and the system runs to homeostasis (ibid). To reduce to the minimum 
the residual variety left for the metasystem to cope with, it is necessary to increase the 
autonomy of the OEs to permit local responses to environmental demands. 
Fig. 2.5 below shows only one type of variety mechanism - attenuators - being 
deployed in variety transfer along the metasystem-OE channel (the command channel). 
However, the metasystem-OE variety flow is not always attenuative (Beer, 1985). The 
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Figure 2.5 An OE-metasystem relationship 
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metasystem cannot exhibit requisite variety towards the OE without amplifiers to 
cohere with Ashby's law. The amplified variety is carried downward on other channels 
not apparent in the figure, which will emerge later on when further characteristics of 
the model are revealed. Excessive deployment of amplifiers along the command 
channel will essentially limit the autonomy of the OE (Beer, 1979). The amount of 
amplification needed should be' consistent with what is wanted to keep the OEs 
coherent. 
The metasystem's amplification is needed to maintain cohesiveness in the VS. 
Without this minimal amplification, the OEs will inevitably demonstrate activities which 
might be contradictory (ibid), risking the coherence of the system and eventually 
leading to its disintegration. The upward variety transfer is essentially attenuated 
because the metasystem is, in principle, unable to entertain the variety generated by a 
single OE, let alone all of them together. 
Thus, the vertical link consists mainly of the downward flow of a resource 
bargain and the legal and corporate requirements that bind the OE to its VS (the 
system in focus), related to the agreement arrived at between the two. In response to 
investment proposals from the management unit, resources are received from the 
metasystem. In return for these, the management unit is responsible for meeting agreed 
objectives. In other words, the management unit of the OE declares its intentions for 
using the approved resources within the context of the systemic purpose, and how it is 
to be accountable. This vertical loop between the management unit and its metasystem 
is a continuous process. 
The second principle of organisation concerns the capacity of the channel to 
transmit variety. Beer's second principle stipulates: "The four directional channels 
carrying information between the management unit, the operations and the environment 
must each have a higher capacity to transmit a given amount of information relevant to 
variety selection in a given time than the originating subsystem has to generate it in that 
time" (Beer, 1985, p. 45). This principle refers to the time factor because the capacity 
of the channel depends on the rate of variety transmission. However, since the rate of 
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variety transmission is changeable, the channel must exhibit redundancy in its ability to 
transmit variety. 
The third principle of organisation holds: "whenever the information carried on 
a channel capable of distinguishing a given variety crosses a boundary, it undergoes 
transduction; and the variety of the transducer must be at least equivalent to the variety 
of the channel" (ibid, p. 47). This concerns the ability of a system to interpret the 
variety whenever it crosses the system's boundaries. The language of the variety flow 
must be understandable for both the sending and receiving entities to be able to make 
use of it. Because the language of each system is unique, there is a need for a 
mechanism at the boundary of the system to code or decode the messages as they 
cross. The important point, however, is that the transducer (the mechanism responsible 
for the translation) must be able to distinguish at least as many states as the channel can 
convey. 
2.3.4 THE COMPLETE SYSTEM ONE 
So far, it has been implied that the OEs of the system in focus relate 
managerially and independently to their metasystem. Also we have assumed that there 
is no interaction between the different OEs on the vertical dimension. This interaction 
is inevitable, however. It is a matter of fact. Therefore we need to redraw figure 2.4 
above to make explicit this interaction. This appears in figure 2.6 below. Since the OEs 
exist in the same vertical dimension of the organisation, an interaction and overlap 
between their components is bound to take place (Beer, 1979). This vertical interaction 
differs among organisations, depending on the nature of task they perform. 
Figure 2.6 below represents all the interdependent interactions between the 
different OEs. This interaction may be operational, environmental or managerial. This 
interaction is an organisational reality. The arrangement of the OEs in the vertical 
dimension as shown in the figure below does not mean that the lowest OE in the figure 
interacts with the metasystem through the others. We must remember that the 
interaction is independent. Each OE carries out its function on the horizontal 
dimension. The vertical dimension, however, reflects the logical relationship between 
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Fig. 2.6 The interaction between the OEs' components 
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the OEs, on the one hand, and between the OEs and their shared metasystem, on the 
other. 
The metasystem's role, represented in fig. 2.6 above, is to ensure that the OEs, 
which are autonomous in their own right, still belong to the VS. The OEs are the 
cornerstones of the VS, and constitute its raison d'etre. Beer denominates the collection 
of the OEs SYSTEM ONE (S 1) of the VS (ibid). 
The collection of all the OEs in the VS represent its basic activities, namely 
those which exist to do what the system does (ibid). They are necessary for the 
continued existence of the VS. All system one elements are viable systems at the lower 
level of recursion. They inhere in a metasystem which is itself a system one at the next 
higher level of recursion. The existence of Si is not sufficient as a condition of viability, 
for the organisation, but it is necessary. What is left is a collection of subsystems of the 
metasystem which exist to look after the collection of the OEs, so that they cohere in 
that totality which is called a VS . 
The next step is to consider and elaborate on the metasystem. In this endeavour, 
we need to tease the metasystem apart on the vertical dimension, just as we did when 
we teased apart the components of the OE of SI in the horizontal dimension. The aim 
is to single out the functions carried out by the metasystem of the VS. The reason for 
employing two dimensions, namely the vertical and horizontal, is to build a necessary 
and sufficient model of any viable system. - 
2.4 THE NEED TO COORDINATE THE OEs 
So far, it has been revealed that the autonomous OEs constitute the building 
blocks of the VS. This autonomy is restricted by that ' amount required to ensure 
coherence to the metasystem. The OEs are treated as a black box as far as the 
metasystem is concerned. It has also been maintained that the regulation of the 
operations comes in the form `of feedback loop provided by the management unit of the 
OE. In this respect, S1 is envisaged as a set of feedback loops as far as the metasystem 
is concerned (Clemson, 1984). 'r w 
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When regulating, its operation, the management unit disposes of a certain 
amount of variety. Of course, being autonomous, each OE is unaware of the variety 
engineering taking place in other OEs. However, since the components of the OEs 
interact vertically (as depicted in figure 2.6 above), the variety disposed by one OE is 
likely to affect the others, adding variety to the horizontal dimension or subtracting 
from it (Beer, 1979). This, of course, depends on ' the level and strength of the 
connections among the OEs. In the situation described, the OEs are uninformed of one 
another's variety, and owing to the vertical connections between the OEs, the actions 
of the management of one OE are likely to affect the rest of the OEs. The OEs, 
therefore, need to adjust their activities and actions in response to the action taken by 
any one OE. The consequence is that the situation never settles down because the OEs 
are ignorant of one another's variety, thus oscillation sets in on the vertical plane, 
resulting from the freedom of the OEs composing Si. This situation is common as long 
as there is a set of OEs in continuous interaction with each trying to perform its task 
effectively (ibid). Time lags in the feedback loops connecting the components of the 
OEs and those connecting the OEs themselves also add to oscillation (Clemson, 1984). 
Of course, the metasystem is unable to intervene to damp the oscillation of SI 
resulting from the high variety on the vertical plane; it has no requisite variety to 
regulate S 1. The only interaction available for the metasystem vis-ä-vis S 1, so far, is 
through the management unit of the OE. The knowledge required by the metasystem 
can be gained through the models contained in the management units. This takes place 
on the command channel which is of low variety by nature. -Some of the variety 
generated by Si is absorbed through the command channel; however, the amount is 
minimal, and this is necessary for the sake of organisational cohesion only. If the 
metasystem were to intervene to damp the oscillation caused by the vertical interaction 
of Si components, it would become an autocratic controller; it would have to deploy 
high variety on the command channel in order to regulate the oscillation of S1, hence 
interfering in the freedom of Si (Beer, 1979). It is clear, therefore, that the VS requires 
a specialised mechanism to damp the oscillation, otherwise the VS will go into 
uncontrolled oscillation, causing the organisation to shake itself into pieces. 
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2.4.1 THE ANTI-OSCILLATORY DEVICE 
The oscillation resulting from the vertical interaction of the OEs is very high. 
According to Ashby's law, the mechanism needed to absorb this high variety must be of 
at least equivalent variety (Ashby, 1956). The OEs are not in a position to damp the 
oscillation, since they are unaware of each other's variety; besides, it is their interaction 
on the vertical dimension which causes the oscillation (Beer, 1979). For the damping 
mechanism to be successful, it is necessary to oversee all the interactions of the OEs. In 
other words, damping the oscillation in Si is a metasystemic. responsibility, in that it 
takes into consideration the whole of S 1, thus limiting the need for managerial 
intervention in the details of the implementation function. Therefore, a new channel of 
sufficiently high variety is required to cope with the extremely high variety causing the 
oscillation resulting from the vertical interaction, which is not fully predictable and is 
continuously unfolding. 
In figure 2.7 below the coordination channel is made explicit. This new channel 
is responsible for damping the oscillation of S 1. SYSTEM TWO (S2) is the subsystem 
of the metasystem responsible for damping the oscillation, thereby increasing the 
likelihood that the OEs will behave in a coordinated manner. S2's function is highly 
specific; it damps the oscillation and nothing else. Without it S1 would be stable no 
longer. S2 carries out its duty by cutting the variety of the VS insofar as it is inherently 
oscillatory. S2 is designed for the totality of S1. In other words, S2 simply facilitates 
the ongoing interaction of the OEs of S 1. This is a high variety function with respect to 
the interactions in the operational domain, on the vertical plane. It is therefore 
operating on the vertical plane opposite the command channel. An outstanding example 
of S2 in a manufacturing organisation is manufacturing control which coordinates the 
operations of Si through the schedules it produces. 
In the figure below, the new function is represented by a triangle. As we can see 
from figure 2.7 below, there is a continuous flow of information available to the 
metasystem from S2. 
S2 consists of the control centres of the parts of Si linked to a corporate 
regulatory centre, as depicted in fig. 2.7. Any attempt at coordination must come 
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Figure 2.7 The coordination channel 
42 
through the management unit, since it contains models of the operation. The corporate 
regulatory centre (S2) receives information about the actions of the various OEs and is 
able to prevent dangerous oscillations arising in the system resulting from the 
interaction of the OEs (ibid). 
It is fundamental that this regulatory mechanism operates continuously, just as 
the interactions among the OEs generate oscillation continuously (ibid). It is, therefore, 
unwise to set up a committee within the managerial domain in the vertical plane, 
meeting sporadically to handle the oscillation. The reason. is that the oscillatory 
behaviour resulting from the matter of fact interactions between the environments and 
the operations of Si is continuous and therefore requires continuous attention. It is the 
responsibility of SI to design S2 with the advisory help of the metasystem, since S2 is a 
subsystem of the metasystem (ibid). 
Before we end our account of S2, it is worth mentioning that the sources of 
oscillation in an organisation are numerous. Therefore, S2 can be envisaged to be 
divided into sub-functions to handle the multiple sources of oscillation. This becomes 
more clear in Part Three. 
2.5 THE MONITORING AND CONTROL OF THE VS 
In this chapter, we set out to explore the proposition that the ability of a system 
to maintain a separate existence depends on a number of necessary conditions, which in 
sum, will also be sufficient. Up to this stage, not all these conditions of viability have 
been met. A quick look at fig. 2.7 above shows clearly the difference in the variety 
deployment between the metasystem and S 1, rendering control (internal stability of the 
VS) difficult to achieve. This amounts to saying that the requisite variety of the 
metasystem vis-ä-vis Si is not achieved according to this diagram. 
As indicated previously, S2 is a specialised device for damping oscillation. 
Therefore, the amount of variety it absorbs'is, by definition, less than that resulting 
from the matter-of-fact interaction of the components of the OEs, which is of high 
variety. Some variety is also taken up by the metasystem in its interaction with the 
management units, to ensure cohesion with the systemic purpose of the system in 
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focus, but this is a low variety interaction, as indicated previously. Yet a large amount 
of variety continues to exist in the vertical dimension of S I, not noticed by the 
metasystem of the VS (ibid). Therefore, with the present arrangement, internal stability 
cannot be achieved because the metasystem does not have requisite variety vis-ä-vis 
S1. 
There is a need for a new channel to compensate for the lack of variety balance 
and to reduce the residual variety of the OEs for the metasystem. Through this channel 
the metasystem can monitor the operations of S1. This new channel is called the 
monitoring channel (S3*). It is a specialised channel which requires proper design. It is 
represented by an inverted triangle in figure 2.8 below. The metasystem employs this 
channel to monitor the operations of S1 directly without the need to rely on the 
command channel or S2. 
Through this new channel, the metasystem has direct access to information 
about the operations and does not have to rely on information passed to it through the 
management units of S 1, which could be biased, reflecting their own problems. This is 
a high variety channel. In variety engineering terms, the monitoring channel provides 
the metasystem with the additional variety it requires to manage the VS internally. 
With the introduction of the specialised monitoring channel, the amount of 
variety resulting from the vertical interaction of the OEs, can be said to be of 
equivalence to the amount of variety deployed by the metasystem on the vertical 
dimension (Beer, 1979). 
This channel operates sporadically. Just like the S2 channel, the monitoring 
channel, too, can be subdivided into different channels depending on the task 
performed by the operations of S1. An outstanding example of the monitoring channel 
in organisations is the auditing of accounts. Auditors conduct sporadic checks on the 
accounts to ensure that they are consistent with the standards of the accounting system 
adopted by the organisation, as well as to ensure no malpractice is taking place. 
If the channels converging on and emanating from the metasystem (i. e. S2, the 
command channel, and the monitoring channel) are properly designed and the 
principles of organisation observed, the latter would be able to achieve internal 
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regulation of the VS and in real time. These three channels are in fact variety absorbers, 
which can contain the residual variety not absorbed by the operational, environmental 
and managerial interaction of S1 components. 
So far, the function responsible for the internal stability of the VS has been 
termed the metasystem. The metasystem, however, carries out other functions, on 
which we shall elaborate in a moment. The subsystem of the metasystem finally 
responsible for the internal stability of the VS, in the sense described above, is called 
SYSTEM THREE (S3). 
S3 ensures that the OEs are doing what they are supposed to do, in line with 
the perceived purposes of the system as a whole. In other words, S3 has synoptic 
ability to survey the total activity of the OEs of the organisation. It is only when Si as a 
whole is synoptically viewed that the potential synergy can be understood and the need 
to embrace the residual variety is appreciated. Synergistic behaviour comes from the 
realisation of mutual support between the OEs (ibid). In this regard, the combination of 
the separate OEs will be more effective than if each acted alone. Synergy is, therefore, 
expected to take place whenever the components of the OEs interact (Clemson, 1984). 
This, of course, leads to better performance than the sum of the OEs operating 
independently. Thus the role of S3 is in essence synergistic, offering effective yet 
minimal metasystemic intervention in S1's autonomy (Beer, 1979). S3 is aware of all 
that is going on inside the organisation in the now sense. This is explained by its direct 
links with all managerial units which exist simultaneously and in real time. It is also 
aware of the anti-oscillatory function of S2, since S2 is its subsystem. In addition it has 
direct links with the operations of Si through the monitoring channel. 
The internal stability of the VS is expressed by the first axiom of management 
which states: "The sum of horizontal variety disposed by all the operational elements 
equals the sum of vertical variety disposed on the six vertical components of corporate 
cohesion" (Beer, 1985, p. 89). Figure 2.9 below indicates that the horizontal variety 
generated by the three OEs, i. e. S I, must equal the variety disposed vertically on the 
whole figure. Six variety absorbers, all of which appear to be necessary to the internal 
stability of the VS, are denoted on the vertical plane of the figure, numbered from 1-6. 
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The first two are on the vertical command channel. The first deals with mandatory 
prohibitions, that is to say the legal and corporate requirements and the second handles 
negotiated inhibitions, that is, resource bargaining (Beer, 1990). The third and fourth 
vertical variety absorbers are the matter of fact interactions between the environments 
and the operations of the VS. The fifth is the coordination channel. The sixth vertical 
variety absorber is the monitoring channel. The first two and the last two of these 
variety absorbers are designed for metasystemic managerial reasons, in accordance with 
the purpose of the organisation. The third and fourth variety absorbers just happen as a 
matter of fact, but must be recognised. Unlike the third and fourth variety absorbers, 
the first two and the last two channels, in the figure above, are subsystems of the 
metasystem. They contain the residual variety not absorbed by the third and fourth 
channels. These six vertical loops must absorb the total variety generated by the 
horizontal loops of the OEs, according to Ashby's law. The principles of organisation 
must apply to all these channels. 
The three functions of the VS discussed so far, i. e. S1-S3, are capable of 
optimising the productive performance of the organisation within an established 
framework. This is what Beer calls autonomic management (Beer, 1981). 
So far, we have established the conditions whereby the internal environment of 
the VS can achieve and maintain stability. The external environment, considered so far, 
has only been taken care of through its effects on S 1, i. e. at the level of the OEs of the 
system in focus, for which it threatens the internal stability. In fact, the sum of all S1 
environments is less than the total environment of the system in focus. It follows from 
this that the internal stability of the VS is a necessary but not sufficient condition of 
viability. Therefore, a necessary condition of viability is that which considers the 
environment of the VS. Now, S3 is not in a position to look after the environment of 
the VS. Its responsibility pertains to that of regulating and maintaining the internal 
stability of the VS. Given this fact, the need arises for a new mechanism dedicated to 
regulating the environment of the VS. 
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2.6 THE NEED FOR THE INTELLIGENCE FUNCTION 
Ensuring the internal stability of the VS is a precondition of viability. This is the 
duty of S3, which is by nature concerned with steering the internal environment. This 
precondition of viability, however, is not enough; it takes no consideration of progress 
the VS is considering at that level of recursion. The external environment is being, so 
far, handled only through its impact on S 1. Hence, there is a need for another function 
within the VS to facilitate the processes of learning and adaptation to the changing 
environment, and realising the future of the VS within it. 
In fig. 2.1 above, it was shown that the OE is embedded in an environment full 
of challenge and opportunity, with which it interacts. The reason for this was to assert 
that the environment is a fundamental component of the OE. Our intention now is, in 
fact, to explain how the VS as a whole can be viewed in relation to its environment. 
This notion can be easily understood in relation to the recursive structure of the VSM, 
where the whole VS constitutes an OE at the higher level of recursion. Just as its own 
OEs are embedded in it, so too the VS is embedded in the wider system of the 
environment. The environment of the VS, however, is more than the sum of the 
individual environments of the OEs (Beer, 1985). The VS we are modelling must also 
respond to this larger environment. 
It is evident by now that the VS needs both internal stability and the ability to 
act in a way that is favourable to its long-term survival. This brings us to another 
function of the VS: intelligence. Before we elaborate on the cybernetic nature of this 
function, let us first consider, in general terms, the planning function in the modern 
organisation. 
Planning is basically the process of trying to determine the conditions likely to 
prevail in the future and deciding what the organisation must do in order to survive and 
achieve its objectives (Beer, 1979). In other words, planning is homologous with 
organisations seeking change (Beer, 1991). The organisation's perception of the future 
comes from the model it has of the environment at present (Beer, 1979). 
The organisation takes and processes information from the environment, on the 
basis of which it sets various levels of plans: long-term, mid-term and short-term. 
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Resources are allocated in a way which the organisation expects will enable it to meet 
its objectives (ibid). In this sense, a key role is played in the planning process by 
forecasting, i. e. predicting the future (Beer, 1978; 1979; 1991). 
The classical hierarchical approach to organisations has the tendency to make a 
distinction between the planners and those who implement the plans. Planning has 
tended to be a function carried out by experts, who produce a master plan with obvious 
targets. These plans must be accepted, since the planners, apparently, have the 
expertise which managers lack. Their plans are then to be accomplished by the 
organisation's decision makers. However, since the environment is continuously 
unfolding and changing, it is likely that events will occur which were not foreseen in 
the plan, and which make it difficult to implement as originally envisaged. Decision 
makers cannot carry out modifications, because the plans are beyond their 
comprehensibility (Beer, 1979). Therefore, they have to refer back to the experts, 
creating time-lags. The fact is that no plan can allow for every environmental 
contingency, no matter how comprehensive it is. As the environment changes and new 
information is acquired, the organisation's plans have to be modified or even aborted 
completely, to suit the new circumstances (Ackoff, 1981). Unlike the current practice, 
planning must be a continuous process of adaptive decision-making because rational 
expectations and probable scenarios are constantly changing (Beer, 1979). The classical 
view which adopts a deterministic approach abiding by a cause-effect relationships is 
therefore not practical (Ackoff, 1974). 
In contrast to the classical view of planning as a staff function carried out 
periodically by "planners", the VSM, as will be shown later, promotes planning as a 
continuous, participative process carried out by managers empowered to commit 
resources (Ackoff, 1974; Beer, 1979). In this sense planning is seen as a process which 
has no beginning or end. 
With this brief background on planning, it is sensible now to consider the 
environment of the VS for which the planning process is taking place. 
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2.6.1 THE ENVIRONMENT OF THE VS 
The environment of the VS can be subdivided into two: there is the general 
environment, and the problematic (or the specific) environment. The general 
environment is shared by the VS as an OE, with other elements operating at the same 
level of recursion. This environment is, however, outside the collection of Si 
environments. The organisation's relationship with the general environment is basically 
reactive (Beer, 1979). The organisation adapts in response to external change, which 
may be of various kinds: technological, commercial, economic, political or social, etc. 
Most organisations use a variety of assessment tools to investigate the different 
features of the general environment (ibid). These tools usually include R&D, market 
research, corporate planning and assessment of economic development. The way these 
activities operate bear no relationship with one another. They are disseminated and lack 
integration and therefore are unable to provide the "feel" which the organisation 
requires if it is to survive in its environment (ibid). No one has any notion of how the 
whole thing fits together; no one has ever been charged with assessing the totality of 
the organisation's environment, nor for assessing the possibilities for synergistic 
relations among the various pieces of the organisation, or even for assessing the 
various impacts one part of the organisation has on another (Clemson, 1984). This 
disintegration of the forecasting elements can threaten the organisation's viability. 
Planning cannot work unless it takes a holistic view (Ackoff, 1974; 1981). Piecemeal 
focusing on scattered activities concerned with specific issues to the exclusion of the 
rest, is a major flaw of an organisations' planning (Ben-Eli, 1989). 
As for the problematic environment, which is specific for the VS, Beer (1979) 
explains that this environment is related to the creative and innovative capabilities of 
the organisation. Organisations aim at continuous self-perpetuation and renewal, 
achieved by projecting themselves onto their environment (Morgan, 1986). In turn, 
they monitor from the environment only that which reflects their own concerns and 
interests. Organisations therefore should take a proactive approach, anticipate future 
environmental changes and develop adaptive innovative systems, so as to come up with 
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creative alternatives to meet the challenges of the future (Ackoff, 1981). A proactive 
view requires a view to the future, rather than reflection on the past. 
This particular environment of the VS is a part of the general environment; it is 
embedded in it, but it constitutes that part of the outside world which is specific to the 
VS, and not shared with other OEs at the same level of recursion. The aim of planning 
the problematic environment is to ensure the viability of the system, not by mere 
fatalistic adaptation to undesirable prospects, but to use the VS's capacity for initiative 
and innovation, to affect and change the undesired future. 
2.6.2 MONITORING THE ENVIRONMENT 
From what has been said so far, it should be apparent that the organisation as 
depicted up to this stage cannot achieve requisite variety with the outside environment. 
This is so because the activities of the metasystem responsible for regulating the 
environment are fragmented. Each activity generates a certain amount of variety to 
absorb the relevant variety of the environment. The total amount of variety resulting 
from this process overwhelms the metasystem, and renders the operation of these 
activities harmful to the metasystem, which has insufficient structural capacity to cope 
with this variety proliferation. The metasystem, if it is to achieve requisite variety vis-ä- 
vis its environment, requires a model of that environment (Beer, 1979), and that model 
must have sufficient variety to comply with Conant and Ashby's (1981) theorem of 
regulation. The variety entailed in the model must enable the regulator to handle the 
equivalent variety in the outside world. This necessitates the need to rearrange the 
mechanisms for dealing with the external environment. The activities of the 
metasystem, " which are performed independently, need integration. 
The function which looks after the -environment of the VS is denominated 
SYSTEM FOUR (S4). S4 has a model of itself, representing the level of interaction 
between the various activities which deal with the outside and the future, and showing 
how they fit together. There is a need to capture the essence of the integration of these 
elements and this should be called "focus" (Beer, 1979). This focus enables the 
organisation to have an adequate model of its environment. Through the model S4 has 
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of itself, called the innovation generator (ibid), S4 sees where to direct its synergistic 
efforts. From this model of itself, S4 constructs a model of the organisation of which it 
is the system four, in order to match the VS's capabilities with the challenges and 
constraints of the environment. Simply put, S4 must accommodate the model of the 
organisation (i. e. the VSM) through which it can properly appreciate the internal 
environment of the VS. Without an adequate model of itself, the process of learning 
and adapting to the environment experiences difficulty. 
S4 captures for the organisation all relevant information about its environment. 
To perform this task properly, it must have a model of the environment, which enables 
prediction to be made about the likely future state of the environment, and allows the 
organisation to respond in time. In addition, S4 must also have some understanding of 
the organisation, through a model of itself. With those two models in place, S4 can 
properly carry out its function, that is, ensuring long-term viability. This arrangement is 
depicted in fig. 2.10 above. The VS is now equipped with the necessary device and 
mechanisms through which it can regulate its environment. 
S4 is not about future decisions but about the futurity of present decisions. It is 
responsible for providing self-awareness for the organisation (Beer, 1985). Beer 
suggests that S4 becomes the 'operations room' of the organisation; a real environment 
for decisions (Beer, 1981). 
2.7 THE SUPRA-ORDINATE MANAGEMENT 
So far, we have outlined the logical necessity for S2, as a subsystem of the 
metasystem outside the collections of S I, to damp the oscillation resulting from the 
interaction of Si components. We have also perceived the logical necessity for S3*, the 
monitoring channel, to provide the metasystem with the necessary variety to render the 
control function possible. Now, with these two channels in place, together with the 
command channel, S3 is in a position to achieve and maintain the internal stability of 
the VS. We have also elaborated on S4; intelligence, as a subsystem of the metasystem 
responsible for the adaptation of the VS in its environment. 
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Earlier we indicated that S3 would display requisite variety vis-ä-vis S1 when 
the total varieties interchanging on the horizontal and vertical planes were equal, 
according to the first axiom of management. We also know that S4 disposes a large 
amount of variety in order to regulate the environment of the VS. The question, 
however, remains whether the sufficient and necessary conditions of viability can be 
obtained at this stage? The answer is bound to be in the negative and we shall soon 
discover why. 
According to the second axiom of management "the variety disposed by system 
three, resulting from the operation of the first axiom, equals the variety disposed by 
system four" (Beer, 1985, p. 118). What this axiom is implying is that there is a 
homeostat between S3 and S4. 
S3 originates messages to. S4 based on its own information about the internal 
situation of the VS indicating current needs of the existing operations and expected 
difficulties in the case of introducing, say new technology as advocated by S4. In turn, 
S4 originates messages to S3 informing it of the threats and opportunities expected 
from the environment. But the question now is: Can it be taken for granted that 
homeostasis will prevail according to the second axiom? We know that the application 
of the first axiom of management results in huge variety, in the sense that-S3 controls 
the operations of S 1, which is by nature of high variety. Also S4 disposes high variety 
in order to regulate the environment. It was indicated earlier that S3's main 
preoccupation is with preserving the status-quo of the VS by maintaining its internal 
stability. S4, on the other hand, is concerned with the adaptation and change 
requirements of the VS. This design is bound to induce tension or conflict between S3 
and S4 owing to their different orientations. We thus have two functions, S3 and S4, 
which are different in their orientation, each exhibiting high variety. Their interaction, 
on the vertical plane, will inevitably involve high variety exchange, and some of the 
variety resulting from their interaction will not be absorbed. S3 and S4 are accountable 
for each other's variety, which each disposes when carrying out its own activity. 
However, they are not in a position to inhibit each other's variety, since their functions 
are different: "They do not share the same managerial language and their criteria of 
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success necessarily consider different spans of time" (Beer, 1979, p. 143). On the face 
of it, we are faced with a dilemma. The tension between S3 and S4 might lead into 
oscillation at the metasystem. Without a homeostat between S3 and S4 the metasystem 
cannot possibly regulate the VS. This is so because the VS will be influenced by the 
dominating function, be it S3 or S4. Balance, therefore, is required between the internal 
and external functions of the VS; i. e. between long-term requirements and short-term 
possibilities. 
The vertical channel which links S3 with S4 cannot carry requisite variety 
between these two subsystems of the metasystem. This link is, by definition, of low 
variety. S2 cannot reach into the metasystem; it is dedicated to damping the oscillation 
in S 1. Because S3 and S4 cannot damp the potential oscillation, this function has to be 
performed by a mechanism metasystemic to both S3 and S4. To counteract this 
weakness in the structure of the metasystem established so far, yet another mechanism 
is needed to balance variety and manage the tension in the metasystem, ensuring 
optimal interaction between S3 and S4. This new function has to oversee both S3 and 
S4; it is metasystemic to both. We reach the final argument as to the logic of viability. 
There has to be a monitor to balance the operations between S3 and S4. 
The subsystem, of the metasystem, which- achieves this and oversees the 
homeostat S3-S4 is SYSTEM FIVE (S5). Basically, the role of S5 is to monitor the 
balancing operation between S3 and S4. S5, in other words, masterminds the 
metasystem. The high variety generated by S3 and S4, and not absorbed by their 
interaction, is closed by S5. Within any VS, S5 is the metasystemic administrator of 
S3-S4 interaction. 
S5 must, therefore, set the criteria for stability. However, it does not interfere 
directly in the operations of the homeostat; S3 and S4 are left to absorb each other's 
variety. The role of S5 is to ensure that stability is maintained, by detecting instability 
and bringing the system back on course. Instability may mean lost opportunities and 
unnecessary costs. The continuous nature of environmental change, and the rate of 
change, requires continuous modification of the criteria by which S3 and S4 are held in 
equilibrium. Here comes the usefulness of the fourth principle of organisation, which 
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holds: "The operation of the first three principles must be cyclically maintained through 
time, and without hiatus or lags" (ibid, p. 258). 
In variety engineering terms, S5's role is expressed by the third axiom of " 
management which holds that: "The variety disposed by S5 equals the residual variety 
generated by the operation of the second Axiom" (Beer, 1985, p. 130). It can then 
engineer the variety balance so as to suit the overall VS. 
However, in its present form, S5 does not conform to the Conant-Ashby 
theorem (Conant and Ashby, 1981). As it stands, S5 lacks the requisite variety to act as 
a metasystemic regulator of the VS. To perform this task adequately, it needs a model 
of S3-S4 interaction, depicting the homeostat between them. S5 as a metasystemic 
monitor of S3-S4 homeostat is represented diagrammatically in fig. 2.11 below. With 
this model of the interaction in place, S5 now has the requisite variety to meet that of 
the homeostat and conforms with the third axiom. 
S5 has another fundamental role, not apparent in the figure: it represents the 
essential qualities or the organisational identity to any wider system of which it is part, 
acting in this case as the localised management of a particular SI of the wider system 
(Beer, 1979). If conflict between S3 and S4 brings about disagreement on the identity 
of the organisation, the role of S5 is decisive (Clemson, 1984); the identity of the 
organisation must be clearly maintained. 
S5 is responsible for the direction of the VS. It is responsible for deciding the 
policy to assume in the light of the information it receives from S3 and S4. Thus, the 
role of the policy function is to, stimulate debate between S3 and S4, monitor it, and 
finally, to consider and decide among the alternatives. S5 is the thinking part of the VS 
which decides" where it is heading. Beer suggests that S5 is organised as anI elaborate 
assemblage of managers, which he calls a'multinode' (Beer, 1981). 
In the VSM terminology, S5 provides the logical closure (i. e. the identity) for 
the VS. Logical closure means that the VSM is complete. Beyond S5 is another level 
of recursion, where this system in focus is an OE of another VS. The recursive notion 
of the VS encloses the notion of logical closure (Beer, 1979). 
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Figure 2.11 The policy function 
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Figure 2.12 The recursive structure of 
the V SM 
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With the establishment of the five subsystems as described, the VS has obtained 
the necessary and sufficient conditions for its viability (ibid). The recursive structure 
depicted in fig. 2.12 above, conforms with the recursive system theorem of the VSM, 
which states that: "In a recursive organisational structure, any viable system contains, 
and is contained in, a viable system" (Beer, 1985, p. 118). In other words, the structure 
of the whole VSM, i. e. S1-S5, is replicated in each of the parts in an isomorphic 
fashion of mapping, in that each OE constitutes a VS. Also, the VS is an OE at the 
higher level of recursion. It too must perform the five functions at this new level of 
recursion exactly as the levels of recursion above and below it. This amounts to saying 
that the structure of the VSM is invariant. Thus, if we have a model of any VS, it must 
be adhering to the recursive theorem. In other words, at whatever level of analysis we 
start, then the whole model is replicated in each element of the original model (Beer, 
1966). 1 
The explanation of the VSM in this chapter offers a logical and comprehensive 
framework for the structuring of organisations. Before we end discussion of the VSM, 
let us briefly reflect on performance measurements elucidated by Beer (1981). 
2.8 MEASURES OF PERFORMANCE 
Managers are concerned with operations under their control. As managers 
cannot assimilate everything in an operation, they treat it as a black box (refer to 
Chapter 1 section 1.3.1). Yet managers need to know whether the outputs of 
operations under their control are achieving the predetermined targets. The way to do 
so is by measuring the performance of the black box. Of course, the notion of negative 
feedback is influential in this respect. 
Achievement in organisations usually is measured in terms of money. In other 
words, achievement is a function of maximising the profits and minimising the loss in 
organisations. The preoccupation with measuring organisational performance by means 
of an accounting systems reflects historic orientation rather than the view to the future. 
Put differently, the orientation to measure organisational performance through 
emphasis on past information reflects the assumption that organisations operate in a 
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relatively stable environment. This can lead to concentration on short-term viability at 
the expense of long-term viability. For Beer, this is totally unsatisfactory. Money, Beer 
argues, constitutes only a constraint when an organisation tries to achieve its long-term 
objectives. Performance measurements should take into consideration both short-term 
and long-term viability (Beer, 1979). 
Beer replaces the traditional way of measuring achievement in organisations by 
introducing three levels of achievement: actuality, capability and potentiality (Beer, 
1981). 
Actuality can be defined by what we manage now or today with existing 
resources and under existing constraints. 
Capability can be defined as what we could do, taking into consideration 
present level of resources and existing constraints, if we worked at it. 
Potentiality can be defined as what we might be doing by developing our 
resources and removing constraints, although still working within the limits of what is 
feasible. 
These three levels of achievement can be combined together to give three 
indices: productivity, latency and performance, expressed in precise numbers. 
" Productivity is the ratio of actuality to capability. 
" Latency is the ratio of capability to potentiality. 
" Performance is the ratio of actuality to potentiality and also the product of 
latency to productivity. 
Resources throughout the organisation can be measured using these 
comprehensive measures of performance (Jackson, 1991). These indices can, in fact, be 
applied to any organisational activity at all recursive levels. Measurement of 
performance in this recursive model takes place at all levels, taking into consideration 
long-term intentions and short-term results. These measures of performance are 
summarised in figure 2.13 below. 
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Figure 2.13 Measures of Performance (after Beer, 1981) 
With the exposition of the VSM in place, it is time now to reflect on its 
managerial significance. This we do in the next section. 
2.9 EVALUATING THE V SM 
In this section, the VSM is put on trial to assess its managerial significance. We 
first outline its advantages, then proceed to pinpoint its limitations. The following 
account draws, by and large, on the work of Jackson (1986; 1988; 1989), Beer (1983b; 
1989), Malik (1993), Thomas (1980), Rivett (1977), Checkland (1980; 1986) and 
Ulrich (1981; 1983). 
2.9.1 ADVANTAGES 
1. The VSM has been derived from cybernetic first principles (Beer, 1979). 
Beer (1989) maintains that in building his VSM, he was outlining the inherent 
properties in systems. The implication is that the VSM is a general model. Not only is it 
a powerful tool for organisational design, but also it is a successful diagnostic tool 
(Beer, 1985; 1989). By mapping the VSM into the organisation subject to modelling, 
i. e. the system in focus, it is possible to reveal inadequacies of the latter's structure. 
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The VSM has been applied to a variety of situations (Beer, 1979; Britton and 
McCallion, 1985; Britton and Parker, 1993; Flood et al., 1990; Tripp and Rainey, 
1986; Espejo and Hamden, 1989a; Paradissopoulos, 1991 a, b; Espejo and 
Schwaninger, 1993). These applications, among others, provide plain evidence of, on 
the one hand, the applicability and generality of the VSM, and on the other, of its 
practical efficacy. Indeed, the VSM can offer rich insights to managers about their 
organisations. 
2. In the light of Beer's VSM, the organisation is portrayed as an open system 
with close interaction with the environment in which it operates. One of the viability 
prerequirements is that of adaptation to the changing and complex environment 
embedding the organisation. The organisation, Beer (1979) maintains, can both 
influence and be influenced by its environment. 
Therefore, both reactive and proactive approaches towards the environment are 
necessary to facilitate proper adaptation and learning. This is the mechanism necessary 
for long-term survival. This is the task of S4: the intelligence function. S4, on the basis 
of the information available to it from the environment about the threats and 
opportunities, can suggest modification to systemic purpose. This amounts to saying 
that the internal stability of the organisation is dynamic. 
3. The point of departure of the VSM is its recursive structure. This notion 
makes possible dealing with the organisation where the parts are both horizontally and 
vertically interdependent. The horizontal autonomous subsystems (i. e. the OEs) are 
integrated by the metasystem. Put differently, the OEs are granted 'as much autonomy 
as is consistent with the systemic cohesiveness. This solves the long standing problem 
of centralisation and decentralisation. In line with this, the control processes are 
disseminated throughout the structure of the VSM. The autonomy granted to the OEs 
is necessary to eliminate the variety left for the metasystem to handle. 
4. The VSM provides the grounds to design and facilitate the information flows 
between the organisational parts and between the organisation and its environment. 
The VSM particularly considers that information is the glue which binds the 
organisation together and demonstrates how control must be organised. The trend to 
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design information systems in organisations is based, by and large, on the hierarchical 
model (Jackson, 1988; 1989). The design of information systems in the VSM is 
distinctive in that it puts - information processing requirements first and makes 
recommendations for organisational design on this basis and in the light of Ashby's law 
of requisite variety (Ashby, '1956). Moreover, the recursive structure of the VSM can 
be envisaged as a fundamental variety reducer. Information is passed to another 
recursive level only when it has an implication for that recursive level. This, of course, 
handles the problem of information overload characteristic of hierarchical 
organisations. 
2.9.2 LIMITATION 
1. The VSM is an efficient control device. Nevertheless, it has been criticised 
(Ulrich, 1981; 1983) on the grounds that this specific orientation of the model can be 
exploited by an elite group in an organisation. Autonomy of the OEs is supposed to be 
a necessary condition of viability. The degree of autonomy given to the OEs is a deal 
reached between the metasystem (i. e. S3) and the OEs. However, an authoritarian S3 
might rob the OEs of their autonomy. The consequence might be that the OEs take on 
activities which contradict those of the organisation. The VSM makes no suggestion on 
how the OEs of S1 may resist or handle an authoritarian S3. 
2. The exposition of the VSM in this chapter made it clear that it puts emphasis 
on the design of organisational structures. The role of the individual is, in principle, 
catered for, although, at best, implicitly. The criticism against the VSM is that it does 
not provide ways of engineering the process of negotiation between the different 
viewpoints making up the organisation (Checkland, 1980; 1986). 
2.10 CONCLUSION 
In this chapter an attempt has been made to present the VSM. It has been 
revealed that it is fundamental first to identify the system subject to modelling (i. e. the 
system in focus) and the recursive levels on which it operates. The system in focus is a 
viable system (VS) capable of separate existence. 
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The VSM is made up of two logical levels of hierarchy: one is metasystemic to 
the other. These two levels exhaust the necessary and sufficient conditions of viability. 
They encompass five subsystems which must be present in any VS. The first level 
entails the OEs. These OEs cary out the purpose of the VS. In elaborating on the 
autonomous OEs of the VS, it was shown that these OEs constitute the cornerstones 
of the system in focus. They are viable systems, in their own right, at the lower level of 
recursion. The collection of the OEs were denominated ýS1: the implementation 
function. Although the OEs are autonomous, nevertheless, they must cohere in the 
systemic purpose. This coherence is achieved on the vertical command channel linking 
the OEs to their shared metasystem. 
Owing to the autonomy of the OEs of S1, oscillation is likely to set in because 
each OE wants to achieve its task as effectively as possible. Therefore, the action taken 
by any one OE is likely to have repercussions on the OEs of S 1. These OEs, in turn, 
need to adjust their actions, plans, programmes etc., in response to the action taken by 
one OE. Here comes the significance of S2: the coordination function as a necessary 
device to damp the oscillation resulting from the interaction of the OEs of S1. 
We have also discovered the necessity of S3*: the monitoring channel to 
provide the metasystem with requisite variety vis-ä-vis S 1. Now, with the three 
channels emanating from and converging on the metasystem, the latter is capable of 
achieving and maintaining the internal stability of the VS in real time. The subsystem of 
the metasystem looking after the internal stability is S3: the control function. 
The VS operates in a complex and changeable environment full of challenges 
and opportunities. If it is to continue to survive in such an environment, adaptation 
becomes paramount. The environment of the VS encompasses both the general and 
problematic (specific) environments. The VS's attitude towards the former is reactive, 
whereas its attitude towards the latter is proactive. It follows that achieving and 
maintaining internal stability of the VS is not a sufficient condition of viability. 
Regulating the VS's environment and ensuring adaptation to it is yet another necessary 
condition of viability. This is the task of S4: the intelligence function. 
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It seems as if tension is built in the structure of the VSM. There are two 
subsystems of the metasystem necessary for viability, yet their orientation is different. 
S3 is responsible for achieving and maintaining the internal stability of the VS. On the 
other hand, there is also S4, which is responsible for the adaptation and change 
requirements of the VS. On the face of it, a mechanism is necessary to monitor and 
balance these two interacting subsystems of the metasystem. This mechanism is no 
other than S5: the policy function. Now, with these five functions, it can be said that 
the VS has acquired the necessary and sufficient conditions of viability. Owing to the 
recursivity of the VSM, these five functions are replicated at the next lower and higher 
recursive levels. 
We now move on to Part Two, where we take up the functionalist models of 
organisation theory to put each in perspective and compare it with the VSM, with the 
aim of finding complementary bridges between the two camps. In Part Two, we shall 
discuss in turn the classical, behavioural and systems models of organisation. We 
follow this by an exposition of organisational theory situated in the alternative 
paradigms of Burrell and Morgan (1979). 
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PART TWO 
CHAPTER 3 
THE CLASSICAL MODEL OF ORGANISATION 
3.1 INTRODUCTION 
The classical model of organisation was the earliest approach to organisational 
theory. The conception of classical theorists burgeoned in the context of the huge 
growth of organisations as a result of the industrial revolution, to the extent that by the 
early twentieth century there were no historic equivalents from which to learn. Size 
created many problems, especially related to control. Therefore, managers needed 
concepts which would help them to divide these sizeable concerns into smaller, more 
controllable parts, such that, when the parts were joined together maximum efficiency 
would be achieved. This viewpoint resulted in an increasingly specialised and 
intensified division of labour, as the management tried to increase control and reduce 
worker discretion in order to maximise efficiency. The classical organisation theory, in 
fact, was responding to a need of its time. It was a child of an authoritarian age based 
on mechanistic concepts (Butler, 1986). 
The classical model is based on the assumption that it is possible to systemise 
and rationalise organisations to maximise efficiency. In this direction, the classical 
model theorists emphasised the need to formulate precise and specific goals for each 
part, representing its important contribution to the rational action of the organisation as 
a whole (Scott, 1981). It was`believed that decision-making was rational and directed 
towards goal achievement (Gouldner, 1959; Bennis, 1970). The formalisation of 
organisations was another aspect of the model; this leads, was supposed, to 
predictability and stability of organisational behaviour. 
The classical model is centred round what theorists of this school called the 
scalar principle, by which they meant hierarchy. This led to the development of the 
conventional organisation chart, which depicted the organisation's vertical structure in 
terms of boxes denoting major positions, linked by lines which represented channels of 
authority and communication (Massie, 1965). The classical theorists felt that this type 
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of chart revealed the most important characteristics of an organisation. They 
recommended such chart as a mean for improving the organisation structure so as to 
increase internal efficiency. In this regard, they stressed the significance of 
organisational principles as an imperative aspect for the design of organisational 
structure. The classicists defined each individual's functions, with his/her attendant 
methods, responsibilities and powers. This means that they set boundaries and 
determined the relationships between the parts in advance. The outcome of all this was 
a mechanistic view of organisational structure, whereby there was clear specification of 
the components, in terms of positions and responsibilities, but the people occupying 
these roles were not considered. Put differently, organisations were envisaged as 
devoid from any human consideration. 
In this chapter, we look at the dominant themes making up the classical model 
of organisation. These themes or schools of thought embrace the administrative, 
scientific and bureaucratic schools. The following discussion, however, is not intended 
to be exhaustive, but to give a general outline of the main features of each school. 
Once the main pillars of the classical model are in place, the model is then put on trial 
to evaluate its managerial significance. The final section of this chapter is devoted to 
contrasting the classical model with the VSM to pinpoint similarities and areas of 
superiority which the VSM exhibits over the classical model, so as to assess the 
possibility that they may complement one another. 
3.2 THE ADMINISTRATIVE SCHOOL 
The predominant stream of managerial thinking on organisational structure has 
its origins in the work of the administrative school writers, whose progenitor was 
Fayol. This school underlined the key role of management and tried to lay down 
general administrative, principles that would act as a blue-print for rationalising an 
organisation's activities (Scott, 1981). 
Fayol was a pragmatic man whose idea was to codify his own experience of 
management for others to follow (Morgan, 1986). He felt the need for a philosophy of 
administration and saw observation and the experimental method as a route to it. In his 
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famous treatise, Industrial and General Management, which was first published in 
French in 1916 and then translated into English in 1949, Fayol outlined a number of 
activities which industrial concerns carry out, irrespective of size (Fayol, 1949). What 
follows is a brief reflection on them. 
3.2.1 THE ACTIVITIES OF THE CONCERN 
1. Technical activities: These activities are concerned with turning inputs into 
outputs. This is specifically the domain of an industrial concern. 
2. Commercial activities: These activities include the knowledge of buying raw 
materials and selling finished products, as well as knowledge of the market and 
competitors' positions. 
3. Financial activities: These activities are mainly directed towards securing the 
capital required for the operation, and ensuring the optimum use of it. Thus, there is a 
focus on the need to keep periodical checks over the financial position of the concern. 
4. Security activities: The endeavour of such activities is to safeguard property 
and personnel. 
5. Accounting activities: Such activities provide a clear indication about the 
economic situation of the concern. 
6. Managerial activities: These include planning, organising, command, 
coordination and control. 
Fay, ol saw the managerial activity not as an exclusive privilege, or as the 
responsibility solely of the head or senior members of the concern, but as "an activity 
spread, like all other activities, between head and members of the body corporate" 
(ibid, p. 6). 
Of course, the relative importance of these activities differs according to the job 
performed and the managerial level considered. The higher the member in the 
managerial ladder, the more time he allocates for carrying out management activities, 
and the less for carrying out routine and repetitive tasks. These are regarded as the 
duty of lower managerial levels, where the need for decisions regarding planning, 
organising, command and control is less pressing, than for technical knowledge. -We 
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shall elaborate on these elements of administration later. Fayol saw the relative 
importance of the managerial ability as increasing with progression up the hierarchy, till 
it became the dominant ability for the head of the concern. Figure 3.1 below is a 
diagrammatic representation of this. 
Time spent on managerial activities 
Upper management 
Middle management 
Lower Management 
Time spent on routine activities 
Figure 3.1 Time spent on performing managerial activities at different 
hierarchical levels (after Zuwaylif and Quaryoty, 1984). 
In addition to the above activities, Fayol outlined a set of fourteen management 
principles, which are relevant to managers at all levels in the organisation and can be 
used as a guide to perform their functions. This was not meant to be an exhaustive list. 
Any rule or managerial procedure, which experience proved to strengthen the 
organisation or facilitate its operation, could justifiably be added to the list (ibid). 
These principles were primarily concerned with the organisation's formal structure and 
with specifying the fundamentals of general management (Kast and Rosenzweig, 
1985). What follows is a brief discussion of Fayol's principles. 
3.2.2 PRINCIPLES OF ADMINISTRATIVE. MANAGEMENT 
1. Division of work: The aim of division of work "is to produce more and 
better work with the same effort" (Fayol, 1949, p. 20). Put differently, through this 
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specialisation, optimum use of labour is made to achieve organisational goals in an 
efficient manner. It results in specialisation of functions and separation of powers so as 
to make the best use of individuals and groups together. Fayol indicates that this 
principle is applicable to all kinds of tasks, managerial and technical alike. 
2. Authority and Responsibility: Fayol finds authority and responsibility to be 
related, with the latter the' corollary of the former and arising from it: For Fayol, 
authority, the right to give orders, stems from a number of factors such as formal 
position, personality etc. Appropriate balance must be achieved between authority and 
responsibility. 
3. Discipline: Fayol - defines discipline as "the obedience, application, energy, 
behaviour and outward marks of respect observed in accordance with the standing 
agreements between the firm and the employees" (ibid, p. 22). Fayol declares that 
discipline is an imperative element for the prosperity and smooth running of the 
concern. ' 
4. Unity of Command: This principle stipulates that an employee should receive 
orders from no more than one superior (Brodie, 1967). If this rule is violated, i. e. in the 
case of dual command, "authority is undermined, discipline is in jeopardy, order 
disturbed and stability threatened" (Fayol, 1949, p. 24). In other words, dual command 
is a perpetual source of conflict. 
5. Unity of Direction: In the light of this principle, each group of activities with 
the same objectives must have one head and one plan: "It is the condition essential to 
unity of action, coordination of strength and focusing of effort" (ibid, p. 25). As 
distinct from the previous principle, it relates to the organisation of the "body 
corporate" rather than to personnel. 
6. Subordination of Individual Interest to General Interest: This- principle 
stipulates that the interest of an employee should not predominate over that of the 
concern. Put differently, the interest of the concern should come before that of its 
members. 
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7. Remuneration of Personnel: This is the price of service performed by 
individuals. This should be fair and bring about satisfaction to both the employer and 
employee. 
8. Centralisation: For Fayol, centralisation was defined in terms of the level of 
importance of subordinates' roles;, the greater the level of centralisation, the less 
important subordinates' - roles become. The issue of centralisation versus 
decentralisation is proportional. Fayol stated that the degree of centralisation should be 
related to the character of the manager, reliability of subordinates, and conditions of 
the business (ibid). The manager is ultimately responsible for deciding what balance 
will achieve the best yield, in the context of these conditions. 
9. Scalar Chain: This is the graded chain of authority from the highest to the 
lowest level, through which all communication flows until it finally reaches its ultimate 
destination. However, Fayol accepted that delays, and worker frustration, could arise 
from over-rigid adherence to this chain of hierarchy. He therefore prescribed the use of 
"the gangplank principle" (ibid), which allows scope for employees on the same 
hierarchical level to by-pass the channels and communicate directly, provided that there 
is awareness and agreement on the part- of supervisors as to the scope of such 
communication. 
Implicit in this principle is the idea of the span of control, which states that the 
superior should have a limited number of subordinates to supervise efficiently. This 
relates closely to - the hierarchical structure of the organisation and the process of 
departmentalisation. 
10. Order: Fayol divided order into material and social order. This is a principle 
of organisation in the arrangement of things and people by putting them in ' the "right 
place. Material order is necessary to avoid loss. Social order requires an appointed 
place for each employee, and each'employee in his appointed place. 
11. Equity: Fayol believed that fairness in the treatment of employees will pay 
dividends in the loyalty and conscientiousness which they will bring to their work. 
Fayol went on to argue that whilst the duty of a manager to see to it that equity and 
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equality are taking place, the manager must not lose sight of the general interest of the 
concern. 
12. Stability of Tenure of Personnel: It was noticed by Fayol that a 
characteristic shared by most prosperous enterprises was stability in their personnel. On 
this basis, he recommended that every effort should be made by top management to 
encourage employee commitment for the long-term, by promoting -practices which 
served as an incentive in this respect. 
13. Initiative: This principle is conceived as the thinking out and execution of a 
plan. Since it is one of the keenest satisfactions for an intelligent man to experience, 
Fayol exhorted managers to sacrifice personal vanity to allow subordinates to exercise 
it. 
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14. Esprit De Corps: This principle indicates that in union and harmony there is 
strength. It emphasises the need for team-work and the importance of communication 
in obtaining it. 
Fay, ol's principles were criticised on the grounds that some of them are 
contradictory (Simon, 1947; Massie, 1965). In spite of the criticism directed at the 
usefulness and practicality of these principles, many of them are still found in today's 
structuring of organisations (Koontz and Weihrich, 1988; Kast and Rosenzweig, 1985; 
Cole, 1990). 
Let us now look at the approach of the theorists of this school in regard to the 
structure of the organisation. This is largely conditioned by the principles we have now 
encountered. 
3.2.3 ADMINISTRATIVE THEORISTS' APPRn CH TO ORGANISATION 
Fay, ol and his followers developed a top down view of organisations. They 
described the organisation as based upon groupings of various activities and 
departments. They looked at the organisation as a machine and tried to develop 
universal principles to govern the machine's activities. 
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The focus of classical theorists on the chain of authority, control, and the ethos 
whereby the general interest predominated over that of the individual, was intended to 
eliminate uncertainty and guarantee desired results by making sure that what was done 
at all levels of the organisation was exactly as intended by top management (Morgan, 
1986). The implementation of the above mentioned principles, results in a kind of 
organisation chart; a hierarchy of precisely defined roles, linked by "precisely defined 
lines of command and communication" (ibid, p. 27). The organisation is seen as a 
network of interrelated parts in which responsibilities are complementary and linked by 
means of the scalar chain of command, known in the vocabulary of the classical model 
by the notion "one man, one boss". 
For Fayol, the organisation chart shows at a glance the set-up of the 
organisation, the services rendered, the hierarchy, how each position is filled, and who 
reports to whom. From this chart, it is possible to discern faults in organisation, such as 
dual command, functions for which no one is responsible, etc. (Fayol, 1949). It can 
reveal imperfection, and indicate ways of utilising available personnel to better effect. 
Attached to the chart, is a definition of duties, showing individual authority and 
responsibility for all activities. 
We shall now return, as indicated earlier, to the elements of administration to 
which the classical theorists gave great attention. 
3.2.4 THE ELEMENT OF ADMINISTRATION 
In addition to the principles of management outlined above, writers in the 
administrative school gave heed to certain elements (functions) of management which 
are also considered to constitute one of the key features of this school. Such elements 
vary in number depending on the background and experience of the writer. Fayol 
(ibid), for example, envisaged five elements, namely, forecasting and planning, 
organising, command, co-ordination and control. The same number of elements were 
adopted by Urwick (Urwick, 1933; 1947; 1956), though the relative importance of the 
ordering of these elements was different from that assigned by Fayol. 
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Gulick, on his part, proposed a different number of elements, to which he gave 
the acronym: POSDCORB (Gulick, 1937). The elements he proposed are: planning, 
organising, staffing, directing, co-ordinating, reporting and budgeting. 
Among all the above mentioned elements, the most widely discussed among the 
classicist writers are three, namely: planning, organising and controlling (Donnelly et 
al., 1971). In what follows we shall only reflect upon them very briefly. 
Planning as an activity carried out by managers (Fayol, 1949) sets out the 
results expected, the line of action to be followed in the achievement of purposes set 
for the organisation, the stages to go through, and methods to use. In other words, the 
planning activity involves the setting of organisational objectives and defining the need 
to prepare for an organisational structure capable of achieving those objectives. 
In the organising function, the formal structure of authority and task through 
which work subdivisions are arranged is established (Gulick, 1937). This managerial 
element determines the appropriate mix of machine, material and human factors 
necessary for the accomplishment of the task. In other words, the organisation makes 
possible the coordination of different activities to accomplish certain goals. 
Controlling activities, in turn, are those which ensure that actual activities are 
consistent with planned activities. This element, according to Fayol (1949), is applied 
to every activity in the concern, namely, commercial, technical, managerial, financial, 
accounting and security. It is, by and large, based on the idea of feedback mechanisms 
designed to correct errors. 
The time has come to consider the second pillar of the classical model, to see 
what it offers for the area of management in general and organisational structure in 
particular. 
3.3 THE SCIENTIFIC MANAGEMENT SCHOOL 
A second stream of management thinking, developing concurrently with 
administrative management, was the scientific management associated with the name of 
Taylor. Taylor, the founder of the scientific management movement, attempted 
objective study of the management process (Pearson, 1929). He wanted to make 
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management a science based on rules rather than an individualistic approach based on 
experience (Taylor, 1919). His orientation was practical, emphasising empirical, 
engineering and mechanistic factors, with the main focus that of increasing workers' 
efficiency at the operative level to maximise output and minimise input through the 
standardisation of tasks (Kast and Rosenzweig, 1985). 
Employers, in the early years of the century, were concerned with the efficiency 
of working methods. The task with which they were preoccupied was the pursuit of 
efficiency and profitability by means of optimum organisation. of production elements 
(Cole, 1990). There was strong emphasis on maximising output of the work force for 
specified periods of time, by means of planning, standardisation, and improvement of 
human effort (Kast and- Rosenzweig, 1985). It was this background which gave 
impetus to Taylor's ideas. 
Having realised this need, Taylor indicated that work can be analysed and that it 
was management's responsibility to provide workers with specific performance 
guidelines (Taylor, 1919). This led to standardisation of work. On the face of it, Taylor 
was prompted by examples of inefficient production and by the antagonism which he 
had observed to 'exist between 'workers and management, which was completely 
counter to his conception of an organisation as a cooperative enterprise. 
Taylor, believed that a conflict-free system could be built. The absence of 
conflict would be the result of unity of goals between management and workers: "the 
principal object of management should be to secure the maximum prosperity for the 
employer, coupled with the maximum prosperity for each employee" (Taylor, 1923, p. 
9). 
Though it was evident to Taylor that maximum prosperity could be attained 
only as the result of the determined effort of each workman to turn out each day his 
largest possible day's work, he believed that the majority of workmen were deliberately 
doing the opposite, and the work of even the best intentioned was far from efficient 
(ibid). Taylor found that "systematic soldiering" was a major obstacle to achieving 
maximum prosperity (Taylor, 1964). He saw a deliberate attempt by workers to 
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promote their own best interest and to keep employers ignorant of how fast work 
could be carried out. 
Three reasons were put forward by Taylor suggesting the cause for this 
soldiering, antagonism and inefficiency. They were (Pugh and Hickson, 1989): first, 
workers' fallacious belief that an increase in output would automatically lead into 
unemployment. Second, the unrealistic style of management which provoked workers 
to cut down output so as to protect their own interests; third, inappropriate rule of 
thumb and effort-wasting methods of work. Taylor was convinced that his scientific 
management would overcome these obstacles. 
Taylor was convinced that it was possible to determine the best way of 
performing each organisational task, and on that basis to 'determine a fair day's pay for 
a fair day's work (Taylor, 1919). This should eliminate conflict between management 
and employees. In order to accomplish this, Taylor added, it is essential to separate the 
planning of work from its execution (Taylor, 1923). The efficiency of the worker, 
resulting from management having found the one best way of doing the job, would 
maximise profitability, which would in turn enable the organisation to pay the higher 
wages demanded by workers, with profit to spare (Butler, 1986). On the grounds that 
the worker was unlikely to devise efficient methods of working, it was argued, he had 
to be helped by the newly developing techniques of work study and equipment design 
to achieve the management goal of high productivity. If workers did exactly as they 
were told by the management, they would profit through increased productivity and 
greater monetary rewards. To achieve this Taylor proposed his four principles of 
management (Taylor, 1923): 
1. The development of a true science of work. This is built around the idea of a 
fair day's work, and a fair day's pay acceptable to both workers and management. 
Workers would suffer a loss of income if they failed to achieve a given level of 
performance. 
2. The scientific selection and progressive development of the workman, so that 
his output would be sufficient to satisfy his ambitions for a good rate of pay. The first 
step was the selection of those best equipped, mentally and physically, for the job. The 
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second was to implement a systematic training programme to develop the worker's 
potential to the maximum. 
- Although the scientific management school talked about the importance of 
selection, yet in reality this principle was not put into action. Individuals were recruited 
for a certain period of time on probation. If they failed to achieve certain production 
targets, they would be sacked (Zuwaylif and Quaryoty, 1984). In fact, Taylor did not 
try to study the abilities of individuals before recruitment. 
h 3. To bring together the science of work and the scientifically selected and 
trained workers. Taylor found that workers were, on the whole, receptive to the idea 
of training and development, though some felt that by removing discretion and 
variation, the method made their jobs boring. In fact the major resistance to scientific 
management came from the side of management for replacing managerial discretion by 
a scientific approach. 
4. The constant and intimate cooperation of management and workers. Taylor's 
main point here was that management took over all the work for which they were fitted 
and better suited than workers. The latter need concern themselves only with doing the 
job efficiently and well. According to Taylor, close personal contact between the two 
sides would reduce conflict by ensuring that authority was not arbitrarily wielded, but 
would be fair, based on understanding of the worker's role, and would be seen to be 
such. 
Taylor saw productivity as the answer to both higher wages and higher profits. 
He believed that the application of scientific methods, instead of the rule of thumb, 
could yield productivity without the expenditure of more human energy or effort. He 
was advocating the idea that production leads to satisfaction. 
Scientific management is, of course, mostly concerned with production tasks of 
a largely repetitive nature. In these circumstances, the worker's daily activity can 
readily be broken down into a. pattern of similar or identical activities which are 
repeated in a cycle (March and Simon, 1958). Taylor advocated the use of time and 
motion study as a mean of analysing and standardising such activities (Taylor, 1919). 
His scientific approach required every task, however routine, to be minutely scrutinised 
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and measured, so that the optimum mode of performance could be discovered. 
Performance could best be improved by total standardisation. Mechanisation relies 
essentially on breaking down complex procedures into sequences of individual actions, 
which can be repeated as often as required, without further thought (Morgan, 1986). 
Management's task is to determine the standard task and provide the means of 
accomplishment. 
Taylor argued that the best manager is he who organises the forces under his 
control so that each individual works with his best efficiency and is compensated 
accordingly: "He fused the perspective of an engineer with an obsession for control" 
(ibid, p. 30). 
The emphasis of scientific management was on attaining increased productivity 
from workers through the technical structuring of work and the design of monetary 
incentives (Taylor, 1923). Employees are, at best, considered as adjuncts to machines. 
They are in Taylor's view idle, passive workers who need to be induced to work and 
produce. Yet, the only motivation they have, from management's point of view, is to 
earn money. Therefore employees can be manipulated through financial incentives, and 
this is the only way through which initiative can be obtained from them. The classical 
approach disregarded the complexity of workers' motivation (Flood and Carson, 1988). 
Employees are, in fact, motivated not only by money alone, but by various other 
factors, as we shall see in the next chapter. 
Taylor's scientific management ideas continue to be reflected in much present- 
day management practice. Managers, apparently, still believe that some workers are 
motivated primarily by financial incentive, and also that some are unwilling to take 
responsibility, but respond to close managerial control as to exactly what they should 
do, and how and when they should do it (Kast and Rosenzweig, 1985). , 
Taylor's other contribution was his concept of "functional foremen", according 
to which each worker had several foremen in charge of him (Taylor, 1919). Each of 
these had a specific responsibility with regard to the various aspects of speed and 
quality. Under the idea of functional foremanship, work was divided into individual 
specialisations, overseen by first line supervisors, eight in number, divided into planning 
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and performance groups, to whom workers would be responsible (ibid). This idea 
represented a practical application of the notion of specialisation and the belief that 
each person's work should be confined to a single leading function. However, this 
means in practice that each worker has to report to several bosses, and therefore is in 
conflict with Fayol's principle of unity of command (Mullins, 1989). 
Other contributors to this school include Frank and Lillian Gilbreth (Gilbreth, 
1911; Gilbreth and Gilbreth, 1917). Their work was consistent with that of Taylor as 
each sought "one best way" to do the job. They made an important breakthrough in 
motion study and job simplification. They were convinced that many of the body 
movements could be combined or eliminated, to a number of Therbligs', so that the 
procedure would be simplified and production increased. 
Let us now consider the third pillar of the classical model, that is, the 
bureaucratic school as represented by Weber. 
3.4 THE BUREAUCRATIC SCHOOL 
Classical writers attempting to arrive at some generalisation from their 
investigations of organisational form, have concluded that organisations are 
hierarchical in nature, with a number of levels, from the management at the highest 
level, down to the workers' at the lowest. Among such writers was Weber, who 
introduced the bureaucratic school. Unlike the pioneers of previous schools, Weber 
himself was 'an academic of sociological background. In fact his contribution gave 
impetus into study of an imperative aspect of organisational life, that is, the use of 
power and authority in organisations which led him to characterise organisations in 
terms of the authority relations within them (Bennis, 1970). 
In this regard, Weber distinguished between power and authority. The former, 
he defined as the ability to force people to obey, even against their will, whereas the 
latter was conceived as a situation in which those receiving orders obey them willingly 
(Pugh and Hickson, 1989). On this basis, Weber differentiated between three 
organisational types, according to the way in which authority is legitimised. These are 
charismatic, traditional and rational-legal (Weber, 1947). These types, however, are 
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only distinctions which are useful for analysing organisations; in an actual organisation, 
we may find a combination of them. 
In the first type, authority is exercised according to the personal qualities of the 
leader (Weber, 1947; Gerth and Mills, 1948). Organisations based on this type of 
authority tend to be unstable. The question of succession always arises when the leader 
dies and the authority has to be passed on. 
Authority, in the traditional leadership model, is founded on precedent and 
usage. In organisations of this type, it is inherited status that confers authority on the 
leaders, and custom that determines the boundaries of that authority (Weber, 1947). It 
is not uncommon for managerial positions to be passed on through successive 
generations of one family. Similarly, kinship, rather than knowledge or aptitude, may 
form the basis of selection (Weber, 1968). 
The third type is the rational-legal (Weber, 1947). The term rational denotes the 
fact that "the means are expressly designed to achieve certain specific goals" (Pugh and 
Hickson, 1989, p. 7). In this respect, the organisation is viewed as a well-designed 
machine (ibid). It has a particular function to perform and every part of it makes its 
own contribution to the attainment of maximum performance of that function. The 
term "legal" reflects the system of rules and procedures pertaining to each office, by 
which authority is exercised. For an organisation in which rational-legal authority 
predominates, Weber uses the term bureaucracy (Pugh, 1990). 
Weber considered this type of rational-legal bureaucracy as the most efficient 
organisational model, one which was appropriate to "complex organisations arising out 
of the needs of modern society" (Kast and Rosenzweig, 1985, p. 67). In Weber's view, 
the bureaucratic organisation is a logical, rational organisation and technically superior 
to all other forms (Gerth and Mills, 1948). 
An organisation of this type contains a hierarchy of officials, each of whom is 
subordinate and responsible to the levels above, and has authority over all those at 
lower levels. Authority is vested in the office, rather than in the individual holding it, 
and written definitions of roles and areas of competence ensure that commands are 
obeyed. These hierarchical relationships, both in downward and upward directions, are 
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known as line relationships (Massie, 1965; Lucey, 1987). Staff relationships, on the 
other hand, provide advisory and service functions to the rest of the organisation in 
regard to specialist areas of responsibility (ibid). In this form, attention is given to the 
idea of information and communication flow. However, the way this is carried out is 
through identifying formal channels of responsibility and authority (Butler, 1986). The 
type of problems confronted at the operational level of the hierarchy are, by and large, 
of a routine and repetitive nature. As such, organisational rules, procedures and 
principles see to it that such problems are handled by adherence to principles, rules, 
etc. When the situation encountered departs from normal, those at the operational 
level, owing to lack of discretion and fear of punishment from management for making 
poor decisions, convey the problem via the only available communication channel, that 
is, the authority and command channel, to higher hierarchical levels until eventually the 
top is reached (Bums and Stalker, 1961). 
It goes without saying that this type of information flow entails unnecessary 
time lags (Ackoff, 1967) from the moment the information is generated until it reaches 
its final destination and a decision is made and conveyed back where it is needed at the 
operational level. This situation might be exacerbated if those at the top of the 
hierarchy do not have adequate knowledge and technical skills to handle the emerging 
situation. In line with the conventions of this model, staff personnel are called in for 
help. Needless to say, this necessitates an excessive time-lag for handling problems. 
The information flow becomes grossly infested with time lags (Koestler, 1976). 
Not only are there time-lags, but also, those at the top of the hierarchy are 
usually overloaded with information emanating from lower hierarchical levels (Burns 
and Stalker, 1961). In addition, the information passed to the top is usually distorted if 
the likelihood might affect adversely those who initiated it, owing to the authoritarian 
nature of management. 
Weber considers the bureaucratic model to be a highly efficient system of 
coordination and control (Pugh and Hickson, 1989). In his view, depersonalisation of 
organisational form minimises the risks attendant upon human unpredictability. The 
clear specification of rules and definitions of areas of authority make possible effective 
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control over the actions of individuals. Further, the organisation brings together the 
best available knowledge in the person of experts responsible for specialised areas, and 
keeps on file details of past behaviour, thereby providing a basis for prediction of 
future events (ibid). Thus, this model provides a way of avoiding conflict between 
roles, through the specialisation of tasks to prevent them from interfering with one 
another (Perrow, 1979). 
Weber's analysis concentrated on the structural aspects of organisations and 
took a rather mechanistic and impersonal view of them. He indicates that his model of 
bureaucracy entails precision, speed, unambiguity, continuity, discretion and efficiency 
achieved through the creation of a fixed division of tasks, and hierarchical supervision. 
The term bureaucracy refers to certain characteristics of organisational design upon 
which we shall now enlarge (Weber, 1947). 
3.4.1 CHARACTERISTICS OF BUREAUCRACY 
1. Jurisdictional areas are clearly specified. The activities regularly required of 
personnel are distributed according to a set pattern as official duties. 
2. The organisation of offices follows the principle of hierarchy. Each office is 
subordinate and responsible to a higher one. However, written rules clearly define the 
limits of each office-holder's authority, and subordinates may appeal against the actions 
or decisions of their superiors. 
3. An intentionally established system of abstract rules governs official 
decisions and actions. These rules are relatively stable and exhaustive, and can be 
learned. Decisions are recorded in permanent files. 
4. The means of production or administration belong to the office, not the 
office holder, and may not be appropriated. There is clear separation between personal 
and official property, and between working space and living quarters. 
5. Officials are personally free, selected on the basis of technical qualifications, 
appointed to office and compensated by salary. 
6. Employment by the organisation constitutes a career for officials. An official 
is a full-time employee who can expect a lifelong career in the organisation. After a 
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period of probation, his position is secured and he cannot be dismissed without good 
cause. 
Weber's work has been criticised by many writers, (Bennis, 1973; March and 
Simon, 1958; Selznick, 1948), on the grounds that there is lack of attention to the 
informal organisation and the development of groups with goals of their own, and 
inadequate recognition of conflict in organisations. Also this school of thought has 
been accused of lacking the ability to adapt to the changeable situation with which the 
organisation is surrounded because of standardised rules and procedures; relationships 
are depersonalised and thus become rigid and predictable. 
In spite of misgivings about the efficiency and flexibility of bureaucracies, 
Weber made an important contribution. His attempt was the first to produce any 
organisational categories at all (Kast and Rosenzweig, 1985). Indeed, the bureaucratic 
features are still the hallmark of many contemporary organisations. 
In the next section we put the classical model of organisation on trial to 
evaluate its managerial significance. 
3.5 EVALUATING THE CLASSICAL MODEL 
The classical theorists were preoccupied with discovering the "one best way" to 
organise. They were persuaded that the principles they produced would solve forever 
the managerial problems they encounter (Morgan, 1986); accordingly, all organisations 
were treated similarly. The thrust of the classical model is that organisations must be 
rational systems. The organisation is envisaged as a vehicle designed precisely to 
achieve the goals of the people who set it up. Emphasis is laid on engineering 
organisational structure to achieve goals efficiently. The view is that organisations can 
be constructed just like a machine, put together of independent parts according to 
some blueprint to achieve maximum efficiency. 
Although they recognised that the human components of the organisation had 
to be balanced (the implementation of appropriate procedures for selection and training 
was thought to be a key factor in this respect) the main focus nevertheless was on a 
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mechanical organisation, into which individual people had to fit (ibid). Organisation as 
such was understood as a technical problem. 
The emphasis was on the structure of organisation and its management. A clear 
understanding of the structure of an organisation was seen as essential to 
understanding how the organisation works and how its methods of working can be 
improved (Flood and Carson, 1988). The model assumes that the environment does not 
intrude in the functioning and structure of the organisation. The organisation was 
essentially viewed as 'a closed system (Kast and Rosenzweig, 1985). 
On the whole, one may discern the pattern of knowledge about the 
circumstances of the concern may be represented by a pyramid (Hickson and 
McCullough, 1980), in which successive levels contain fewer personnel, with less 
specifically technical and local information, wider authority, and greater control over 
the resources of the organisation; Authority is centralised at the top of the hierarchy 
(Kast and Rosenzweig, 1985). The lower each person's place in the hierarchy, the more 
clearly and rigidly is his task defined by his supervisors, so that he can normally 
perform it without reference to anyone else. He'also knows at exactly what point he 
must refer an abnormal situation to higher authority: "Beyond a certain limit he has 
insufficient authority, insufficient information, and usually insufficient technical ability 
to be able to make decisions" (Burns and Stalker, 1961, p. 82). In this model, 
communication and information flow are carried out through the arrangement of tasks 
according to the hierarchy principles. 
- In the following account, we consider the advantages and limitations of the 
classical model of organisation. 
3.5.1 ADVANTAGES 
1. Mechanistic approaches achieved popularity because they were efficient in 
performing certain tasks; they are particularly suited to activities of a routine nature, 
where the main concern is to maximise productivity (ibid). In other words, where what 
is to' be done is relatively clear and simple and it is desired to produce a standardised 
product repeatedly (Morgan, 1986). In this sort of situation, mechanistic approaches 
85 
effectively strengthen and maintain the desired patterns of power and control (ibid). 
This led to the view of organisational rationality (Gouldner, 1959). 
2. The model focused attention on organisational aspects, particularly structural 
and technical. It emerged in response to a need of its era where emphasis was laid on 
increasing productivity given the prevailing circumstances at the time, when workers 
were unskilled. 
3.5.2 LIMITATIONS 
1. The classical model perceives the organisation as a closed system. The aim is 
to achieve a predetermined goals by transferring inputs into outputs regardless of the 
environment within which the organisation operates. In fact, the environment is taken 
to be stable, and not to intrude in the structure and functioning of the organisation 
(Morgan, 1986). This, however, is not the case in modem organisation thinking (refer 
to Chapter 5). Organisations, in fact, are envisaged as open systems with close 
interaction with the environment. After all, the environment can be the source of 
constraint on goal achievement. Mechanistic organisations, owing to their inherent 
assumption, are incapable of adaptation to the changing environment (Kast and 
Rosenzweig, 1985). 
2. Immense importance is granted to the design of formal organisation at the 
expense of the informal one. It goes without saying that the view held by the classical 
theorists about the human element in the organisation reflects gross negligence. 
Workers are envisaged as parts of machines which can be replaced if they are 
inefficient (Morgan, 1986). Workers, in the eyes of the classicists, are seen as lazy and 
are not trusted to put forth their utmost efforts to achieve the organisational goals. 
They are primarily economic-driven and can be motivated solely by money. Further, by 
defining clear-cut responsibilities the classicists encourage, unknowingly, a passive 
attitude on the part of workers, who might justify mistakes on the premise of obedience 
to rules - and - procedures., All this promotes dysfunctional consequences (Gouldner, 
1954). In addition, the classical model works on the assumption that individuals' goals 
are compatible with those of the organisation to which they belong, and that their 
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actions should therefore be in the organisation's interest (Gouldner, 1959; Etzioni, 
1960; Bennis, 1973). It does not recognise that men do not exist just for organisation, 
but have many and various interests independent of it (Perrow, 1979). 
3. The classical approach falls victim to the notion of specialisation. 
Organisational goals are divided into sub-goals and allocated to various functions and 
departments to enable maximum efficiency. The assumption is that if each sub-goal is 
achieved as efficiently as possible, then maximum efficiency is obtained. This 
assumption is naive. Approaching goals in this reductionist manner means that people 
in the organisation do not have an overall view of organisational goals (Morgan, 1986). 
Organisational behaviour, in fact, cannot be understood by adopting the reductionist 
view. Rather, a holistic approach is essential (Jackson, 1985a). 
4. This model is criticised for advocating the centralisation of authority and 
hence decision-making (Selznick, 1949). Control, in essence, is external and built into 
the parts of the organisation rather than being internal. A manager may have less 
specific knowledge about a task or situation than those more directly involved, yet he 
has authority over them: "The manager often cannot be as well informed as those 
highly trained people under him" (Perrow, 1979, p. 50). 
5. The classical model emphatically insists that decision-making in organisations 
is a rational process in order to allow maximum efficiency. Simon (1947) points out 
that there are limits of rationality inherent in individuals. Decision-makers evoke 
rational and emotional considerations and might be content with goal satisficing instead 
of optimising (Jackson, 1985a). 
In the next section, we contrast the classical model as presented here with the 
VSM as presented in the previous chapter. The intention is to unveil points of affinity 
and dissimilarity between the two models to judge whether the classical model is in a 
position to equip the VSM with particular notions which might strengthen its position. 
It is hoped from the forthcoming elucidation to bridge the existing gap between the 
two camps, as they may possibly be beneficial to one another. 
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3.6 THE CLASSICAL MODEL VS. THE VSM 
In this section, we first look at the areas of similarity between the classical 
model and the VSM. Once this is done, we move on to consider areas where the VSM 
exhibits superiority over the classical model. 
3.6.1 SIMILARITIES BETWEEN THE CLASSICAL MODEL AND THE 
VSM 
1. Both models put emphasis on the proper design of organisation structure and 
information systems. Their orientation originates from interest in organisational 
control. Thus, the notion of feedback control is central to both models. 
2. Both models concentrate on the formal aspect of the organisation. There are 
a number of functions which must be performed to achieve organisational effectiveness 
and efficiency. The informal aspect of the organisation is largely marginalised. In the 
VSM, interest in individuals is, at best, implicit. 
3. Organisational goals, in the classical model, are determined by those who 
own it and now control it. It is the duty of lower hierarchical levels to put forth their 
utmost efforts, as determined by the management, to achieve those goals as efficiently 
as possible. By the same token, the VSM analysis, apparently, takes organisational 
goals or purposes as determined at S5 level. It is thereafter the duty of the organisation 
to attempt to achieve these purposes as efficiently as possible (Flood and Jackson, 
1991). 
Both models take it for granted that agreement upon organisational goals is 
natural and harmony will prevail between organisation and individual goals. Put 
differently, organisational conflict over goals to be pursued has no room in either 
model. 
4. The classical model of organisation, in the eyes of the classicists, is a useful 
tool for organisational analysis and diagnosis. It can come up with recommendations to 
improve the effectiveness of the organisational structure. From the chart, it is possible 
to discern faults in an organisations' design. Fayol's principles provide guidelines to the 
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structuring of organisation. These principles are, at best, seen as "criteria for describing 
and diagnosing the administrative situation" (Simon, 1947, p. 36). 
The VSM is also a powerful diagnostic tool when used to monitor the health of 
the organisation (Beer, 1985). It can offer specific recommendations for improving the 
performance of organisation when it is mapped onto the VSM (Flood and Jackson, 
1988). It is assumed that when organisations stop performing well, the cybernetic rules 
underlying viability are being violated. Not only is the VSM useful for diagnosing 
existing organisations, but also it may be utilised for designing new ones according to 
the viability laws. 
3.6.2 SUPERIORITY OF THE VSM 
1. The classical model adopts a reductionist view of organisations and 
organisational analysis. The premise is that the organisation is made up of independent 
parts which when put together, in accordance to a ready-made formula, allow 
maximum efficiency to be attained. In essence, the view is that organisational behaviour 
is deterministic; understood as emerging from cause-effect relationships. The 
organisation is envisaged "as a structure of manipulative parts each of which is 
separately modifiable with a view to enhancing the efficiency of the whole" (Gouldner, 
1959, p. 405). This postulation, per se, is a recipe for organisational conflict in that it 
encourages each part to pursue maximum efficiency regardless of other parts' interests. 
Indeed, achieving maximum efficiency for a particular organisational part might come 
at the expense of other parts. 
The VSM takes a holistic view of organisations (Beer, 1979). Put differently, 
the organisation is seen as made up of a number of interdependent intricate subsystems 
interacting continuously with one another (Beer, 1994a). The argument against the 
reductionist view is that making each part of the organisation efficient will not 
necessarily make the whole organisation efficient. In this respect, organisational 
behaviour cannot be understood by understanding the subsystems separately. The point 
of departure of the holistic view is that the whole is more than the collection of the 
parts. The whole possesses 'emergent properties' which none of the parts have 
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(Checkland, 1981a; Checkland and Scholes, 1990). Synergy among organisational 
subsystems prevail where a certain subsystem may let go part of its interest if this helps 
to achieve overall organisational effectiveness and efficiency. 
2. The classical model of organisation takes the stability of the environment in 
which the organisation operates for granted (Morgan, 1986). In fact, the organisation 
is viewed as a closed system with no interaction with the environment within which it 
exists. The assumption is that the environment has no effects on organisational goals 
and structure. This naive assumption, however, is very restricting and vulnerable. 
Modem organisation theory (refer to Chapter 5), informs us that the environment is 
complex and changeable by nature and organisational adaptation is imperative. The 
classical model is deprived of an adaptation mechanism owing to its premise about the 
environment. 
The VSM postulates that organisations are open systems, with close and 
constant interaction with the complex and changing environment in which the 
organisation operates (Beer, 1979; 1985). In fact, one of the prerequisites of viability is 
that of adaptation to the environment and the nature of the mutual relationships 
between the two is therefore paramount. The organisation is envisaged as exerting 
some influence on the environment, just as it is being influenced by its forces. On this 
occasion, the environment of the VSM can be thought of to comprise the general and 
problematic (specific) environments. The VSM nominates a specialised function, S4, to 
look for opportunities and threats the environment might presents. 
The purpose of the organisation depends on internal and external factors (Flood 
and Jackson, 1988); such purposes may themselves be changeable. On this basis, S4 
might recommend an alteration of the structure and a change of systemic purposes 
(Beer, 1979). Thus, a high degree of flexibility and improvement is added to the model 
through the learning process. 
3. The classical model arms the manager with universal principles and rules to 
facilitate decision-making and problem-solving in organisations to render the control 
process possible. These principles result from practical experience because they have 
been found useful in particular circumstances. 
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Cybernetics, from which the VSM evolved, came to the fore to tackle complex 
problems (Gomez and Probst, 1979; 1980). Its approach towards problems is that of 
satisficing rather than optimising (Robb, 1984). In the VSM there are principles of 
organisation which need to be observed in the design and diagnosis of organisational 
structures. The accusation against the organisation principles of the classical model is 
that the organisation and its environment are so complex as to defy strict and clear cut 
principles. These principles must take the complexity of the situation into 
consideration. 
4. The classical model advocates the mechanistic analogy as its base. 
Organisations are regarded as machines designed to achieve goals: "In the ideal 
machine, there can be no extraneous part, no extraneous movement; all is set, part for 
part, toward the functioning of the whole" (Scott, 1981, p. 31). 
The VSM advocates organisational survival and viability. What Beer is claiming 
to do is unearthing the laws underpinning the viability of systems in general (Beer, 
1981). In The Heart of Enterprise, the VSM was built from cybernetic first principles 
(Beer, 1979). Therefore, the VSM can be envisaged to employ a host of analogies for 
the purpose of proving its generality. The VSM, in fact, integrates the strengths of 
viewing organisations as machines together with conceiving them as organisms and 
brains. S1-S3 are responsible for ensuring the optimum use of resources whilst carrying 
out their functions. In the mean time, S4 sees to it that the process of adaptation and 
learning are adequately'performed; whilst S5, ultimately, maintains the balance between 
the apparently antagonistic S3 and S4 (Jackson, 1991). 
5. The classical model is distinguished by its hierarchical structure. Authority to 
make decisions is centralised at the top of the hierarchy to ensure control over lower 
levels. Control, as such, is authoritarian and sometimes coercive, obtained by means of 
punishment. Control is the sole privilege of the highest hierarchical level with lower 
levels prevented from participation in decision-making and control. This is due to 
assumptions held by managers advocating this model that man is lazy by nature and 
needs to be guided to perform his tasks adequately. He cannot be trusted to perform 
his task without close supervision and tight control. Initiative, creativity and 
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participation at lower hierarchical levels are, in fact, discouraged. Problems are only 
dealt with at the highest level in the hierarchy. People at lower hierarchical levels avoid 
making decisions or solving problems if there is no blue-print formula to make use of, 
or they simply do not want to take the consequences of making poor decisions. Lower 
hierarchical levels feel by-passed. Although lower levels tend to perform more 
specialised tasks than those in dominant positions, they are buffered from 
environmental contacts. Employees are simply regarded as part of a machine. They 
need to carry out tasks designed at top hierarchical levels. Commitment is obtained by 
means of reward-punishment methods which are mainly monetary. 
The VSM is recursive by character. Recursivity, per se, is an attack on the 
conventional organisation chart and its accompanying job description. The recursive 
structure of the VSM is the response to the centralisation-decentralisation dichotomy. 
Here, control is no' longer the prerogative of senior or top management. Rather, it is 
distributed and spread throughout the structure of the VSM. Unlike the hierarchical 
structure, all recursive levels of the VSM, from the smallest to the most inclusive, take 
part in the control process. Tasks, in the VSM, are carried out on the basis of functions 
rather than authority (Flood, 1992). There are, at each level of recursion, five functions 
that require adequate performance if the system is to be viable. 
The recursive structure of the VSM demolishes the need for tight control and 
close supervision for lower recursive levels on the grounds that they are capable of 
self-regulation. The notion of recursivity advocates that lower recursive levels must be 
allowed as much autonomy as possible, as long as it is consistent with the systemic 
cohesiveness of the organisation (Flood and Jackson, 1988). As such, autonomy is 
regarded as a function of systemic purpose. Lower recursive levels are in direct contact 
with the environment to absorb as much environmental complexity as is possible. 
Problems are handled as near as possible to the point of action (Jackson, 1991), since 
that particular level of recursion is more informed about its task than higher recursive 
levels. This arrangement prevents higher recursive levels from being overloaded with 
problems and information leaving more time for them to concentrate on metasystemic 
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matters. Problems and information are only passed on to a higher recursive level when 
they have implications for that level that cannot be handled at a lower recursive level. 
On the face of it, the views held by those advocating the use of the VSM differ 
considerably from the views held by the classicists. Implicit, is the idea that people can 
take responsibility for their work. Initiative and creativity are encouraged and 
commitment to goals is obtained through participation in decision-making and 
problem-solving. 
6. Both models put emphasis on the formal aspect of information flow. 
However, their approaches to information flow differ. This stems from adherence to 
different organisational structures. In the classical model, there is only one vertical 
channel for information flow, that is, the chain of command. Owing to lack of 
discretion of those at lower hierarchical levels, information flows upwards without 
filtration until it arrives the top, where eventually a decision is made about it and 
conveyed again to the operational level. Information channels are, in essence, stretched 
to the limit. This practice, as mentioned earlier, entails time-lags as well as overloading 
those at the top of the hierarchy who do not have time to concentrate on more pressing 
issues (Ackoff, 1967). We can also add that information flowing upwards is subject to 
distortion which might have adverse consequences on operational levels. It must be 
said that the design of information systems within the classical model is based on a 
taken-for-granted hierarchical model of organisation. 
In the VSM, problems are tackled as near as possible to the point of action. 
Problems are conveyed to higher recursive level only if they have relevance to those 
levels. The recursive nature of the VSM serves as a filter of information tackling the 
problems of overload. Problems of information distortion are tackled nicely through the 
notion of transduction. In addition, to avoid inherent problems of the classical model, 
Beer, in his VSM, proposed six vertical channels, each performing a specialised 
function (Beer, 1979; 1985). If these channels are in place and the principles of 
organisation adhered to by each channel, control should be dealt with on a real time 
basis. The VSM takes a different stand for the design of information systems from that 
adopted by the classical model. It puts the requirements for the design of information 
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system first and then makes recommendations for the design of an appropriate 
structure (Espejo, 1979; Espejo and Watt, 1978; Flood and Jackson, 1988; Schumann, 
1990) as revealed by Ashby's law of requisite variety (Ashby, 1956). 
7. In the classical model, measurement of organisational effectiveness tends to 
rely on the accounting system, with emphasis on short-term achievement (Robb, 1984; 
Schwaninger, 1993). This comes at the expense of long-term measurements. In 
essence, control in the classical model is periodical rather than continuous (Strank, 
1983). The resulting information necessary for control tends to be outdated. 
The VSM takes a revolutionary stand regarding the measurement of 
organisational effectiveness and efficiency with which current resources are utilised. It 
takes into account short and long-term measurement considerations. It provides a real- 
time measurement for all organisational activities. There are three measures of 
achievement: actuality, capability, and potentiality when combined together give three 
indices: productivity, latency and performance. Furthermore, the five functions 
performed by the VSM are measured to assess the adequacy with which they are 
carried out. 
3.7 CONCLUSION 
In this chapter, the classical model of organisation was presented. The three 
main schools of thought making up this model were put in context. These are Fayol's 
administrative management, Taylor's scientific management and Weber's bureaucratic 
theory of organisation. This model assumes a mechanistic view of the organisation 
which is designed to achieve the goals of those who own and control it. Strong 
attention is directed towards the effective design of organisational structure. Workers, 
in the eyes, of this model, are, at best, viewed as cogs carrying out tasks designed by 
management. Put differently, organisations are devoid of any human considerations. 
The organisation is a closed system, in that its structure and functioning are not 
influenced by the environment. The emblem of the classical model is its hierarchical 
structure as represented by the conventional organisation chart. The chart is made up 
of a number of hierarchical levels where authority for decision-making is taken to 
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reside at the highest level. The classical model emerged in response to a need of its age. 
Despite its significance to remedy the problems of its time, it can be elicited from the 
evaluation of this model that its limitations out-weigh its advantages. 
As its stands, one may discern that the classical model has little to offer in the 
way of support to the VSM. Rather, the latter collects many notions which together 
surpass that held by the classical model and in which the classicists might be interested. 
Since the classical model does not provide the hoped for support to the VSM, it is 
necessary to move on to pursue our endeavour to see whether the behavioural model 
can possibly do so. This we do in the next chapter. 
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CHAPTER 4 
THE BEHAVIOURAL MODEL OF ORGANISATION 
4.1 INTRODUCTION 
The behavioural model of organisation emerged in reaction to the perceived 
limitations of the classical model which preceded it. It was felt that the classical model 
did not consider human needs, which are reflected in the informal behaviour of people 
in organisations. The charge against the classical model is that it concentrates on the 
physical capacities and ignores the social aspect of human nature (its norms and 
values). It regards employees as passive elements acting in accordance to rules, who 
can be motivated by one universal mean: money. The behavioural model attempts to 
redress this balance. It puts the human element in organisations at the centre of its 
analysis. The human relations tradition, exemplified by the Hawthorne experiments, 
managed to bring to light the significance of the informal organisation, with individuals 
and groups forming its basic building block. The formal structure advocated by the 
classicists, human relation theorists argue, may suppress human social needs which can 
only be satisfied through the informal organisation. It is, therefore, the duty of 
management to create a working environment so that the informal relations emanating 
from people's interaction in the organisation, work hand in hand with the formal 
organisation. Put differently, the individual, in such an environment, is encouraged to 
achieve his objectives and needs and, at the same time, put his utmost effort towards 
the realisation of the organisation's goals. The model sees the survival of the 
organisation as depending on the effectiveness with which it manipulates, 'motivates 
and leads employees in their combined efforts towards achieving the organisation's 
primary task. 
The behavioural model is reflected in the theories of motivation and leadership 
which became so popular in management thinking in the middle of the century. This 
chapter, therefore, looks at the various theories of motivation, which broke with the 
idea that man was a 'rational-economic' being and came to see him as social and self- 
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actualising. Leadership theories are also considered: the classical and trait approaches 
giving way to 'style' theories in human relations thinking. Also, for ease of reference, 
the more modem 'complex' man motivation theories and 'contingency' leadership 
theories are treated in this chapter, although they obviously go beyond what is normally 
considered as human relations thinking. An attempt is then made to evaluate the 
strengths and limitations of the behavioural model, before comparing it with the VSM 
in order to reveal similarities and domains of superiority each exhibits over the other. 
4.2 MOTIVATION AND HUMAN NATURE ASSUMPTIONS 
Many different theories of motivation have been developed in the attempt to 
explain how people in organisations behave, and why they behave in those ways. 
Certain managerial assumptions about human nature underlie the raison d'etre of those 
theories: "every manager has a total world view... of why people work and how one 
should motivate and manage them" (Schein, 1988, p. 52). On the basis of these 
assumptions, incentives, rewards, and control strategies are built. Four categories of 
assumptions can be identified, which look variously at rational-economic man, social 
man, self-actualising man, and complex man (ibid). 
4.2.1 RATIONAL-ECONOMIC MAN ASSUMPTIONS 
To recapitulate from the previous chapter, the classical view of motivation is 
that people are best motivated by financial rewards and incentives (Ribeaux and 
Poppleton, 1978). The assumption is that people work for external rewards, and the 
amount of effort they are willing to expend depends largely on the money they can 
expect in return for their efforts (Rowntree, 1938). 
This classical theory, founded on what McGregor, later, called Theory X 
assumptions (1960; 1967) is that people are naturally lazy and disinclined to work. 
Irrationality prevents them from self-direction and personal responsibility (Knowles and 
Saxberg, 1973). Therefore, "most people must be coerced, controlled, directed, 
threatened with punishment to get them to put forth adequate effort toward the 
achievement of organisational objectives" (McGregor, 1960 p. 34). 
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Whilst one cannot deny that money plays an important role in motivation, this 
view fails to recognise that people may have internal needs and desires other than 
money which are also important motivators. This is what the Hawthorne studies " 
revealed. The Hawthorne studies led to the economic-man assumptions gradually 
giving way to assumptions which focused on the motivating power of social factors 
and individual needs (Schein, 1988). It was recognised that workers had many motives, 
needs and expectations, of which the rational-economic assumptions did not take 
account. ' 
4.2.2 SOCIAL MAN ASSUMPTIONS 
Between 1927 and 1932 studies were carried out by Mayo and his associates at 
the Hawthorne plant of the Western Electric Company which revealed the social nature 
of people at work. These studies led to a move away from the classical model's 
assumptions in favour of the "human relations" approach, which is often associated 
with the work of Mayo, the founder of this approach (Mayo, 1960). 
Both industrial engineers and psychologists, prior to Mayo's involvement, had 
been much concerned with the effects of the work environment on productivity (Kast 
and Rosenzweig, 1985). The Hawthorne studies were initially concerned with "the 
relation between conditions of work and the incidence of fatigue and monotony among 
employees" (Roethlisberger and Dickson, 1939, p. 3). The idea was to obtain exact 
knowledge about this relation by creating an experimental situation in which it was 
possible to measure the effects of controlled working conditions. 
Initially, the Western Electric Company initiative at the Hawthorne plant aimed 
to ascertain whether, and to what extent, workers' productivity was affected by lighting 
conditions. For this purpose, two groups of workers were separated with the lighting 
conditions varied for one group whilst they were held constant for the other. Despite 
the use of sound methodology, "the experiment failed to show any simple relationship 
between intensity of illumination and rate of output" (Kast and Rosenzweig, 1985, p. 
80). There was no significant difference in the output of the two groups. Indeed, 
reduction of illumination in the experimental room, led not to the expected decline of 
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output, but to an increase. It appeared, therefore, that variables other than physical 
conditions might also be influential on output (ibid). Thus these experiments, although 
failing to provide an answer to the specific question posed by the company, were of 
value in prompting further research in the field of human relations (Roethlisberger and 
Dickson, 1939). 
Mayo and his colleagues were then asked by the company to intervene to help 
in designing more rigid experimental controls. Studies were conducted over a five-year 
period and covered three experiments (Mayo, 1960). 
In the first experiment, six women were observed making telephone assemblies, 
with a view to determining the relationship* of working conditions, length of working 
day, changes in the method of payment, frequency and length of rest periods, and other 
physical environmental factors, to output and morale. Over the course of the studies, 
output was found to increase, irrespective of variations in these conditions, and the 
increase continued even after the women's return to longer working days, without rest 
pauses, and in poor surroundings. The researchers suggested it was changes in 
workers' social interactions and motivation, and their supervision, which were 
responsible for the greater output (ibid). The group became highly cohesive and 
developed norms and values conducive to good productivity (Davis, 1957; Rose, 
1975). This experiment brought social and psychological factors into focus as key 
determinants of workers' satisfaction and productivity (Kast and Rosenzweig, 1985). 
In the second experiment, over 21000 of the plant's workers, in a three-year 
spell, were interviewed about their working conditions. The results showed that human 
and social factors are important aspects of the total work situation (ibid). The 
experimenters, came to the conclusion that many problems in the factory apparently 
were attributable to 'subjective' rather than objective factors. The values and attitudes 
of workers were of significance. 
In the third and final experiment, an intensive study was carried out, over a six 
month period, of a small work group of fourteen male operators in the bank wiring 
room, in normal working conditions. The group were found to establish production 
norms such that the company's financial incentive scheme was unable to increase 
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productivity beyond the level determined by the group (Roethlisberger and Dickson, 
1939). Individual performance above or below a 'normal' level was punished by the 
group. Thus it was understood that group pressures can affect output standards and 
counteract management authority. Many other types of social norms were also set by 
the work group, including the various activities of people at both supervisory and 
worker level (Kast and Rosenzweig, 1985). The immediate outcome of the experiment 
was the importance of groups on individual's behaviour in organisations. These 
'informal groups' maintain their command systems to exercise. social control over their 
members. 
These observations also revealed how the feelings, values, roles and 
relationships existing in informal groups (which might run counter to the policies, 
objectives and working methods of the formal organisation) could have a powerful 
effect on the organisation. This implies, from the management point of view, a need to 
ensure that norms and values of informal groups assist, rather than impede, official 
organisational goals. Groups can be cohesive and impose a barrier to change from 
norms. The implications are particularly strong for supervisors (French and Bell, 1990), 
who need to encourage cooperation in the groups with which they work. 
The Hawthorne experiments highlighted the fact that people are motivated not 
only by economic factors, but also by social and psychological factors. Attitudes, 
values and feelings, which are to a large extent group-determined, affect the behaviour 
of workers. The human need for affection and social acceptance may have greater 
motivating force than the economic incentives offered by management (Schein, 1988). 
The attitudes of both superiors and the worker's peer group are crucial elements 
(French and Bell, 1990). Workers who feel respected by their superiors and colleagues 
tend to perform better than those who lack such respect. 
The Hawthorne experiments were criticised for adopting a naive methodology 
(Burrell and Morgan, 1979). Nevertheless, their essence was to show the significance 
of the social element at work. 
Next, we need to look at another set of assumptions, those relating to self- 
actualising man, as the key to human motivation. 
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4.2.3 SELF-ACTUALISING MAN ASSUMPTIONS 
Maslow, Herzberg, McGregor and Argyris, among others, argued that workers 
become alienated when required to perform specialised and fragmented tasks which 
prevent them from making mature, productive use of their abilities, and deny them a 
sense of their role in the overall purpose of the organisation. These arguments gave rise 
to "self-actualising man" assumptions about human nature (Schein, 1988). 
In the light of the assumptions of self-actualisation, there are needs still higher 
than those of group acceptance, and worker motivation requires that opportunities be 
available to realise these needs. This means that job descriptions and organisational 
design must be arranged so as to allow satisfaction of these needs. 
It is assumed in this approach that man is primarily self-motivated and self- 
controlled, seeking to be mature at his work. External control and pressures which are 
perceived as reducing his autonomy will adversely affect his motivation, whereas, if the 
opportunity presents, man will voluntarily integrate his personal goals with those of the 
organisation for which he works (Handy, 1985). 
Self-actualisation stresses the need for freedom to make decisions, to exploit 
one's potential, and to experience personal development (Schein, 1988). Managers can 
make use of this thinking to 'motivate workers by giving them challenging and 
meaningful tasks to perform. 
Let us now consider four influential theorists, whose work is located within this 
set of assumptions. 
4.2.3.1 MASLOW'S HIERARCHY OF NEEDS 
Maslow's basic proposition is that people always want more than they already 
have, and that human needs are arranged in a hierarchy of importance: "wants seem to 
arrange themselves in some sort of hierarchy of prepotency" (Maslow, 1970, p. 25). 
The hierarchy contains five levels: first, physiological needs, then, in turn, safety needs, 
love needs, esteem needs, with the needs of self-actualisation at the top of the 
hierarchy. 
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The following is a description of Maslow's needs arranged in ascending order. 
" Physiological Needs: These are the basic necessities for the sustenance of life 
itself; these include food, water, clothing, shelter and sex. Until these basic needs are 
satisfied, to the degree needed for the sufficient operation of the body, most individual 
activity will probably be focused on securing them, and other needs will provide little 
motivation. 
" Safety Needs: Once physiological needs are gratified, safety needs 
predominate. The individual needs to feel that there is no threat of physical danger, and 
his basic physiological needs will not be taken away from him. Safety needs also 
include "security; stability; dependency; protection... " (ibid, p. 39). In other words, this 
is a need for self-preservation. 
" Belonging and Love Needs: Once physiological and safety needs are fairly 
well satisfied, social needs will emerge as dominant in the need structure. Since people 
are social beings, they have a need to belong to and be accepted by various groups. 
" Esteem Needs: After individuals satisfy their need to belong, they generally 
want to be more than just members of their group. They feel the need for self-esteem, 
and the recognition and respect from others, on which it is founded. Satisfaction of 
these esteem needs "leads to feelings of self-confidence, worth, strength, capability and 
adequacy, of being useful and necessary" (ibid, p. 45). 
" Self-Actualisation Needs: Once esteem needs begin to be adequately satisfied, 
self-actualisation needs become more prepotent. Self-actualisation is the need to 
maximise one's potential, whatever it may be; it is "the desire to become... everything 
one is capable of becoming" (ibid, p. 46). People differ in the way they obtain this sense 
of achievement according to personal differences among individuals. 
According to Maslow, the individual's consciousness will be focused on the 
need most urgently felt, and his behaviour will be directed accordingly (Kast and 
Rosenzweig, 1985). Once a need is satisfied, however, it no longer effectively 
motivates behaviour, and the next higher level of needs begins to operate in this way. 
The needs for esteem and self-actualisation, however, are rarely satisfied: "we seek 
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indefinitely for more satisfaction of them once they become important to us" (ibid, p. 
290). 
If it is the case, as suggested, that individual behaviour is usually determined by 
the strongest need felt at the time, managers should have understanding of the most 
widely felt needs, to incorporate their satisfaction into motivation policies. 
4.2.3.2 MOTIVATION-HYGIENE THEORY 
Herzberg's research was the starting point for job design theory. Herzberg 
developed his theory of motivation carrying out empirical studies into people's attitudes 
toward their jobs. He began by interviewing 200 engineers and accountants (Herzberg, 
1968). On the basis of the results, he divided the factors which affected morale into 
two groups: hygiene factors or dissatisfiers, and motivators (Herzberg et al., 1959). 
Hygiene factors are related to conditions of work. They are not motivators in 
themselves, and do not contribute towards a sense of growth, but their absence leads to 
dissatisfaction (Herzberg, 1968). Examples of such factors include company policy and 
administration, supervision, working conditions, salary, relationships with peers and 
subordinates, personal life, status and security. Employees expect these to be 
favourable. Though their presence is not sufficient to motivate, their absence or 
unsatisfactory level will be detrimental to performance. 
Motivators, in contrast, relate to the content of work. They include 
achievement, recognition, the nature of the work itself, responsibility and opportunities 
for advancement and growth (Herzberg et al., 1959). If the work situation provides 
these conditions, employees will have a sense of personal satisfaction and growth 
which stimulates them to put forth their best efforts: "The motivators ... are necessary 
for growth; they provide the psychological stimulation by which the individual can be 
activated towards his self-realisation needs" (Herzberg, 1968, p. 78). 
Herzberg's hygiene and motivator theory is, in some respects, understandable in 
terms of the needs identified by Maslow (Mullins, 1989). Maslow's lower and middle 
order needs (physiological, safety, and love and belonging needs) are in fact the kinds 
of factors which Herzberg identifies as hygiene factors or dissatisfiers, while a parallel 
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may also be made between Herzberg's satisfiers or motivators factors, and Maslow's 
esteem and self-actualisation needs (Kast and Rosenzweig, 1985). 
Herzberg is in effect saying that only those needs placed by Maslow at the top 
of the hierarchy can actually make people work harder. The other needs do not 
motivate people, but need to be met to prevent people being dissatisfied. His view, 
therefore, is that the efforts of traditional management practice to improve working 
conditions may reduce workers' dissatisfaction, but will not achieve the intended goal 
of motivation. For this the motivators have to be brought into play. This is best done 
by making jobs themselves more intrinsically satisfying and meaningful (Magnusen, 
1977). Enlarging or enriching jobs, so that people can meet their needs for self- 
actualisation through their work, should increase their satisfaction, so that they work 
more creatively and output is enhanced (Herzberg, 1987). 
Job enlargement means increasing the range of tasks encompassed by a 
worker's job, but not actually giving him any more responsibility. This is a horizontal 
process, as opposed to job enrichment, which is a vertical one. It actually gives 
employees more responsibility and autonomy, so they should be able to make optimum 
use of their abilities (ibid), from which they will gain a sense of achievement. This, 
according to Herzberg, is the preferable alternative. He states: "jobs must be 
restructured to increase to the maximum the ability of workers to achieve goals 
meaningfully related to the doing of the job-the individual should have some measure 
of control over the way in which the job is done in order to realise a sense of 
achievement and of personal growth" (Herzberg et al., 1959, p. 132). 
Herzberg thought job enrichment would increase the intrinsic rewards people 
gained from their work. He suggested the following principles for job enrichment 
(Herzberg, 1987): 
" Removing some control over the job while maintaining accountability. 
" Increasing the accountability of employees for their own work. 
" Giving a person a complete natural unit of work to do. 
" Granting employees job freedom, that is giving them additional authority over 
their activities. 
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" Making control information and periodic reports available not only to 
supervisors but also to workers. 
" Introducing new and more difficult elements into the task, that have not been 
handled previously, to give employees an opportunity to learn. 
" Assigning individuals particular tasks to enable them to improve their skills. 
4.2.3.3 McGREGOR'S THEORY Y 
Another important motivation theorist under the banner of self-actualising man 
assumptions is McGregor. We have seen how he labelled the classical approach to 
motivation Theory X. Theory Y, by contrast, assumes that humans have an intrinsic 
desire to work, and that if they have the opportunity, employees will take responsibility 
and exert their best efforts, without external direction. The underlying assumptions of 
Theory Y emphasise "the capacity of human beings to self-control, and the consequent 
possibility of greater managerial reliance on other means of influence" (McGregor, 
1960, p. 56). These assumptions are dynamic rather than static, suggesting that people 
can grow and develop, given favourable conditions. 
On this basis, the manager should allow the employee freedom to realise his 
innate needs at work: "Management must seek to create conditions... such that 
members of the organisation at all levels can best achieve their own goals by directing 
their efforts toward the goals of the organisation" (McGregor, 1967, p. 13). McGregor 
proposes that the possibility of self-actualisation at work should be built into both the 
individual job, and the structure of the organisation itself. If people are involved in 
decision-making, for instance, there is more likelihood that their own goals will be in 
harmony with organisational objectives. 
Application of Theory Y 'involves a management style which emphasises the 
importance of employees' contribution in decision-making and control over their own 
work. It also encourages lateral communication. This is expected to increase efficiency 
and harmony, 'and encourage workers to be committed to organisational objectives, so 
they will be more strongly motivated (Magnusen, 1977; Scott, 1962). 
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4.2.3.4 ARGYRIS'S THEORY 
Argyris, like McGregor, is interested in the modification of structures to enable 
individuals to realise their potential at work while simultaneously pursuing 
organisational goals: "the motivation of the participants is best understood as a 
resultant of the transaction between the individual and the organisation" (Argyris, 
1960, p. 21). Argyris suggests that, whereas classical organisational styles treat 
workers as dependent and irresponsible, which impedes their psychological and 
personal maturity, organisations should give people credit for being capable of working 
independently, taking the long-term view, developing expertise, and adapting to 
circumstances, thus increasing their opportunities for personal growth (Argyris, 1957; 
1964; 1969; 1990). In a well designed organisation, people can use their capabilities to 
the full and achieve personal and psychological growth. This will be of benefit to them, 
to their colleagues, and to the organisation itself. 
Next, for completeness, we consider the final category of assumptions about 
human nature, that is, the complex man assumptions. This sort of theory is not, of 
course, usually regarded as part of human relations thinking. 
4.3 COMPLEX MAN ASSUMPTIONS 
The contingency theory of motivation maintains that people change, and may be 
motivated differently at different times and in different circumstances (Handy, 1985). 
Kast and Rosenzweig stipulate: "There is not one best way for motivating all people in 
all situations. Individual differences must be taken into account" (Kalt and 
Rosenzweig, 1985, p. 301). Given this sort of thinking, the self-actualisation 
assumptions began to be questioned and a more complex view of human activity and 
motivation began to be formulated, which emphasised the necessity of considering 
people's individual perceptions of the situation in which they find themselves (Koontz 
and Weihrich, 1988). 
Proponents of the complex man approach believe that individuals will be 
motivated if they feel fairly certain that what they do will bring about a specific result, 
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and that they will get something they value and want in return (Kalt and Rosenzweig, 
1985). This theory is called expectancy theory. 
Vroom, one of the key figures in this approach, suggests that people will work 
in pursuit of an objective if they are persuaded that it is a worthwhile objective, and 
that they have a good chance of achieving it through their actions (Vroom, 1964). 
People's motivation toward a particular action will depend on the value they ascribe to 
the expected outcome or result (whether positive or negative), multiplied by the 
confidence they have that what they do will be of real help in achieving it (Vroom, 
1970). The strength of preference for a particular goal is called valence, while the 
confidence in its achievement is called expectancy. Various expectations and valences 
interact and influence the behaviour of the individual. Thus the formula is expressed as 
follows: 
Motivation = 7, Expectancy X Valence 
If a person really wants a particular outcome, and believes that attaining it is 
feasible, he will have a strong motivation to pursue it (ibid). 
Having examined motivational theories, let us now shift attention and consider 
the ways in which the leadership approaches in organisations are viewed. 
4.4 LEADERSHIP APPROACHES 
Any analysis of human nature and motivation requires some consideration of 
how leaders should handle followers. Leadership and motivation theories are obviously 
related and intertwined; knowledge about what motivates people makes it easier to 
lead them. However, the motivation theories described above focus on the behaviour of 
followers. The following sections focus explicitly on leaders. Traditional theories of 
leadership, the classical and trait theories will be examined before considering style and 
contingency approaches. 
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4.4.1 THE CLASSICAL THEORY OF LEADERSHIP_ 
Let us recapitulate on the type of leadership adopted by the classical model. 
Classical theories of leadership are a reflection of the particular aspect of the classical 
theory from which they are derived. The scientific management approach, for example, 
implies that leadership is task oriented. The manager gets the results he wants by 
exercising tight control, giving monetary rewards for acceptable performance, and 
punishing poor performance (Schein, 1988). In this autocratic approach, which 
emphasises achievement of results, the leader reserves all responsibility for himself, and 
exercises it to ensure adherence to the rules. 
4.4.2 THE TRAIT APPROACH 
This approach regards the individual as being more important than the situation. 
The idea is that by identifying the characteristics that distinguish successful leaders, it 
will be possible to select, if not to make, good leaders (Handy, 1985). 
Proponents of this approach have studied successful leaders with a view to 
identifying the "leadership traits" which they shared, and which distinguished them 
from their followers (Stogdill, 1948). Traits such as high intelligence, charisma, 
friendliness, self-confidence, technical expertise, size, etc. were all considered as crucial 
characteristics of a good leader. 
However, there is little agreement as to the number and relative importance of 
traits for inclusion in the list: "there is disagreement with regard to which of those 
included are the most important" (Kast and Rosenzweig, 1985, p. 376). Others have 
argued that although leadership resides in individuals, yet it is their interaction with 
other people that gives rise to their qualities (Stogdill and Shartle, 1948). Trait theory, 
therefore, has few followers these days. 
4.4.3 THE STYLE APPROACHES 
Proponents of the style approach suggest that a manager will be most 
successful if he chooses an appropriate leadership style. It is assumed that some 
leadership styles are more effective than others in winning over employees and securing 
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their best efforts. Attempts have been made, therefore, to find out what sort of 
leadership style brought the best results. 
Comparison is usually between the authoritarian and democratic dimensions 
(Tannenbaum and Schmidt, 1969). The styles are differentiated mainly by the focus of 
power. In a highly authoritarian style, the leader has all the power. Needless to say, he 
is the only person with the authority for decision-making, arbitration, control and 
reward or punishment. He wields this authority to set policy, decides how goals will be 
achieved, what people will do, and how they will relate to each other. At the other 
extreme are democratic leaders, who give workers some mechanism for expressing 
their views and contributing their ideas. Of course, within these broad categories, many 
dimensions exist, and it is possible to identify a number of other styles: "Neither 
extreme is absolute" (ibid, 1969, p. 651). 
Key theorists in this approach are Lewin and Likert. Lewin identified three 
different types of leadership behaviour (Lewin et al., 1939). In addition to the 
authoritarian and democratic styles, described above, he added the laissez-faire style, 
where the leader leaves the group to find their own way of doing things and goes along 
with it, so they have to take responsibility themselves. 
Lewin studied the effect of these three leadership styles on three groups of 
school boys, each group led by a different one of the above-mentioned styles. He found 
that groups react differently according to the attitudes of their leaders. He himself 
thought the democratic approach was most effective (ibid), for its better atmosphere, 
enhanced quality of decision-making and more popular climate. Autocratic climates 
often produced conflict and disaffection (turned towards other group members, rather 
than the leader) though the response, in some cases, was complete apathy. In laissez- 
faire climates, productivity was poor and the atmosphere was not good. 
Likert approached the question from the other side, looking at high and low- 
producing groups, to see what characteristics distinguished their supervisors. He found 
that low-producing groups had predominantly job-centred supervisors, whereas the 
supervisors of high-producing groups appeared to be employee-centred (Likert, 1967). 
The effective manager, according to Likert, is strongly oriented to subordinates, and 
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makes good use of communication to keep all parties working as a unit. Employee- 
centred leaders give their subordinates the opportunity to participate in decision- 
making, are concerned with overall goals rather than procedural details, and their 
supervision is, accordingly, general rather than detailed: "They focus their primary 
attention on the human aspects of their subordinates' problems and on endeavouring to 
build effective work groups with high performance goals" (Likert, 1961, p. 7). 
As a result of his study of various organisations' leadership styles, Likert 
identified four basic approaches, from the very task-oriented to the completely 
democratic and worker-oriented, with stages in between. These styles are designated 
numbers 1-4, as follows (Likert, 1967): 
" System 1- an exploitive-authoritative style. Management is seen as having no 
confidence or trust in subordinates. Organisational goals are set and decisions made at 
the top. These are imposed on subordinates, with the frequent use of threats and 
sanctions to ensure compliance with commands. 
" System 2-a benevolent-authoritative style. Management is seen as having 
condescending confidence and trust in subordinates. Although most decision-making 
and goal-setting are still performed at the top, many decisions are made within a 
prescribed framework at lower levels. The control process is still concentrated in top 
management, but there is some delegation to middle and lower levels. 
" System 3-a consultative-democratic style. Management is seen as having 
substantial but not complete confidence in subordinates. General decisions are kept at 
the top, but subordinates are permitted to make more specific decisions at lower levels. 
Significant aspects of the control process are delegated downward, with a feeling of 
responsibility at both higher and lower levels. 
" System 4- aparticipative-democratic style. Decision-making is widely 
dispersed throughout, the organisation, although well integrated. There is extensive, 
friendly, superior-subordinate interaction, with a high degree of confidence and trust. 
There is widespread responsibility for the control process, with the lower levels fully 
involved. Lateral communication is widely encouraged among peers. 
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Likert considered System 4 type leadership to be preferable in most situations. 
He considered it to bring greater output, to increase motivation and to minimise the 
problems of industrial relations (Scott, 1962; Smither, 1993). However, there may be 
circumstances and people with which other approaches are more effective. 
Despite the best efforts of the style theorists, leadership is still an issue, and no 
universally accepted approach to its study and practice exists. In these circumstances a 
contingency approach has been suggested as another way to address the leadership 
problem. We study this here although it would not normally 
, 
be seen to be a part of 
human relations thinking or the behavioural model. 
4.4.4 THE CONTINGENCY APPROACH 
The modern view of leadership is contingency-based; it emphasises that the 
correct type of leadership will vary according to the situation which the leader faces 
(Vroom. and Yetton, 1973; Vroom and Jago, 1988). A leadership style which works 
effectively in one set of circumstances may, in other circumstances, be not effective at 
all, and a different approach might be needed (Fiedler, 1977). Contingency theory 
offers suggestions as to the most appropriate style of leadership in particular situations; 
no style is always right or always wrong, but each style can work best in certain sets of 
circumstances. 
Fiedler's model, based on observations of basketball teams, military units, 
boards of directors, etc., concentrates on the relationship between leadership style and 
organisational performance in a variety of group situations. It is illustrative of the 
contingency approach. Fiedler saw the performance of a work group or organisation as 
being maximised by having the right leadership style for the degree of favourableness of 
the group or organisational situation (ibid). 
Fiedler differentiated between leaders using the criterion of task-relationship 
motivation discussed previously. The favourability of the leadership situation is 
determined by three major variables which affect the leader's role and influence 
(Fiedler, 1978): 
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" Leader-member relations: This refers to "the degree to which the leader 
enjoys the support and loyalty of his group members" (ibid, p. 62). If the leader feels 
supported by the group members, he has a good relationship with his subordinates and 
can be confident that his suggestions will be carried out, with little coercion being 
needed, the situation is favourable. 
" Task structure: The more structured the task, the less freedom is required by 
subordinates, and the more likely they are to follow instructions. Structured tasks are, 
therefore, favourable to the leader. 
" Position power: This refers to "the degree to which leaders are able to reward 
and punish,. to recommend sanctions, or otherwise to enforce compliance by 
subordinates" (ibid, p. 65). The leader's situation is favourable to him if he holds a high 
position and has authority invested in him by the organisation. 
From these three variables, Fiedler constructed an eight-point continuum of 
possible situational types, ranging from the highly favourable to the highly 
unfavourable. On the basis of his research, he went on to recommend particular 
leadership styles for given situations. Basically, task-motivated leadership is considered 
to be more appropriate when the situation is very favourable or very unfavourable, 
whilst relationship-motivated leadership works best in moderately favourable 
situations. 
Fiedler's research also considered what happens if the leadership style and 
situation do not match. In these circumstances, he suggested that it would be difficult 
to change the individual's style to fit the situation, as personality and background 
characteristics are involved. To get congruence between style and situation, therefore, 
you either have to change leader and get someone in with an appropriate style, or bring 
about a change in the situation to make it more in harmony with the style of the 
existing leader: "we can improve leadership performance by changing the match 
between the leader's personality and his or her situational control and influence" (ibid, 
pp. 103-104). This requires building organisations within which leaders can perform 
well (Fiedler, 1977). 
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In the next section we consider the advantages and limitations of the 
behavioural model, in order to evaluate its managerial significance. We are primarily 
concerned with the central, human relations, core of the model and not so much with 
the complex man and contingency additions to motivation and leadership theory. 
4.5 EVALUATING THE BEHAVIOURAL MODEL 
The behavioural model focuses primarily on people and their needs. Effective 
management involves recognising the power of group values and norms, and 
engineering these. Individuals' needs must be considered, with the organisation and 
jobs within it so structured that people can meet the need of self-actualisation at work. 
By encouraging individuals to monitor their own performance and giving them the 
chance to use their abilities to the full, the leader will enable them to fulfil their needs 
and enhance the effectiveness of the organisation in the long-run (Schein, 1988). 
Organisations, if they are to survive, "must become decentralised, practice participative 
management, and be adaptive and responsive to their members" (Perrow, 1979, p. 
168). The behavioural model suggests strategies whereby people can be encouraged to 
integrate their goals with organisational objectives. Job satisfaction will increase, 
absenteeism will be minimised, and productivity be enhanced (Perrow, 1979; 
O'Shaughnessy, 1966). Obviously, all these matters are of importance and the 
behavioural model points to issues completely neglected by the classical approach. 
4.5.1 ADVANTAGE 
What the Hawthorne experiments managed to bring to light is the importance 
of the informal aspect of organisations as exemplified in individuals' and groups' social 
needs. These needs must be properly engineered in order to guarantee their functioning 
in the direction of the organisation instead of impeding the formal 'structure's goals. 
The significance granted to human behaviour in organisations, its motivation and 
leadership, can be envisaged as a basic ground for understanding the problems 
encountered with regard to the human element. These are beneficial to understand the 
human behaviour in organisations. 
113 
4.5.2 LIMITATIONS 
1. The model works on the assumption that both formal and informal groups 
can work together and in harmony for the service of the organisation. Research, 
however, indicates that informal groups may act counter to organisational goals. The 
power of such groups may lead them subverting the formal goals of the organisation 
(Perrow, 1979). In the behavioural model, this is seen, therefore, as a pathological 
case, that has to be cured by better communication (Mouzelis, 1975). Managers are 
faced with the task of preventing such confrontation and contradiction. Rather, they 
are responsible for facilitating meaningful interaction between formal and informal 
groups (Schein, 1988; Burrell and Morgan, 1979). To some, the belief that all conflict 
and contradiction can be cured by human relations techniques such as better 
communication is misguided as it "fails to make the fundamental distinction between 
interpersonal frictions and social conflict which has its basis in the structure of the 
organisation and the society in which groups and individuals are embedded" (Mouzelis, 
1975, p. 115). 
2. The behavioural model implies that all humans have the same needs in a rigid 
hierarchy. However, human needs may be different in different circumstances. The 
position may not be as simple as suggested by Maslow, who seems to assume that 
everyone has the same needs pattern (Scott, 1969). It may be that people's needs can 
only be identified in relation to each one's personality and social circumstances (ibid). 
3. The model's assumption that people have to fulfil their needs at work because 
work is people's main interest in life is, moreover, open to question. Many industrial 
workers attach more importance to their family life and activities outside work 
(Mouzelis, 1975). Many workers approach their work pragmatically; it provides the 
money which allows them to satisfy their needs outside work. It is in their free time 
that they seek self-actualisation. 
4. Even if we accept that an organisation must meet employees' needs, the 
extent to which it can do so will depend on the constraints of its own goal(s), 
technology and environment (Scott, 1967). The importance of these to the 
organisation's survival and effectiveness at any time may outweigh that of meeting 
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some of the human needs suggested by the behavioural theorists. The model will, 
therefore, be unable to address many organisational problems. Organisational 
performance may well be affected more by decisions on non-personal matters, such as 
the market, technology, competition or organisational structure, than by decisions on 
leadership style and motivation techniques (Perrow, 1979). Although organisations 
have to take account of human needs, they cannot do so at the expense of everything 
else (Jackson, 1985a). 
5. The model's focus on individuals and their social interactions in the 
workplace, is unduly limited. It brings useful psychological and sociological insights 
(Kast and Rosenzweig, 1985), but does not get to grips with analysis at the 
organisational level (Perrow, 1979). The model gives only a partial explanation of 
organisational behaviour. It offers little or no specific help on how to structure 
complex tasks or design information and control systems (Jackson, 1985a), and takes 
no account of the relationship between the organisation and its environment (Kast and 
Rosenzweig, 1985; Burrell and Morgan, 1979). 
6. The behavioural model can also be accused of manipulating workers in the 
interests of management, despite the appearance of greater participation and autonomy. 
To that extent, it could be said to serve the same aims as the classical model (Burrell 
and Morgan, 1979; O'Shaughnessy, 1966). Management's job is made easier by 
workers controlling themselves, but employees do not really influence the way the 
organisation is run. 
In the next section, we compare the behavioural model of organisation with the 
VSM. The essence is to unveil similarities and domains in which each model exhibits 
superiority over the other. This is necessary in order to assess the possibility'that they 
may complement one another. 
4.6 THE BEHAVIOURAL. MODE V THE VSM 
The behavioural model of organisation, as was emphatically shown, grants 
serious attention to the human element in organisations which is considered to be the 
centre of its analysis. Organisational effectiveness and efficiency can only be achieved if 
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adequate attention is given to the human element in the organisation. Based on this 
reasoning, the behaviourists talked about various motivation and leadership approaches 
in order to engineer the informal aspect of the organisation in such a way as to support 
the operation of the formal aspect. The VSM adopts a completely different approach. 
Attention is explicitly given to the formal organisation. Put differently, the VSM 
concentrates on organisational structure and ways of engineering it to enable the 
organisation to become efficient and effective. Attention to the informal organisation, 
is, at best, implicit. In what follows, we embark on more elaboration of this 
comparison. 
4.6.1 
1. It seems as if both models advocate, more or less, the same assumptions 
about the human element in the organisation. However, these assumptions, as indicated 
earlier, are, at best, implicit, as far as the VSM is concerned. 
As opposed to the classical model, the behavioural model advocates delegating 
authority and responsibility down the hierarchy on the premise that employees are 
capable of handling problems at their level and can be trusted to take responsibility. 
Because of this, there is less need for close supervision. Participation, therefore, is 
encouraged in the sense that workers can exploit their potential and experience 
personal development and put forth their utmost efforts and integrate their goals with 
those of the organisation, thus increasing efficiency. Problems are dealt with as close as 
possible to the point of action, thus freeing higher hierarchical levels to consider 
important managerial concerns. The assumption is that people have an intrinsic need 
for work; they are self-motivated and self-controlled. External control, as that of the 
classical model, can adversely affect members' motivation and autonomy. Encouraging 
individuals to monitor their own performance will, in the long run, increase 
organisational effectiveness. 
Argyris (1964) indicated that man, by nature, possesses and creates high 
variety. The classical principles of variety reduction do not allow him to achieve 
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everything of which he is capable. Argyris's answer is to give employees an opportunity 
for growth through participation. Participation, is a "significant precursor to the 
effective managerial use of variety amplification" (Waelchi, 1989, p. 66). 
The VSM is essentially recursive by nature (Anderton, 1989). Lower recursive 
levels are granted as much autonomy as is consistent with organisational cohesion 
(Flood and Jackson, 1988). They have direct contact with the complex environment in 
order to absorb as much variety as possible. Initiative, creativity and participation are, 
implicitly, encouraged and hence employees' personal satisfaction and commitment to 
the organisation. 
Control processes are spread throughout the structure of the VSM and all 
recursive levels, from the smallest component to the most inclusive, take part in the 
control function. Problems are tackled as near as possible to the point where they occur 
in the sense that the particular level of recursion concerned has a first-hand awareness 
and understanding of the problem not possessed at higher recursive levels. Beer's 
argument in regard to the autonomy of lower recursive levels is justified on the basis of 
Ashby's law of requisite variety (Ashby, 1956). Greater autonomy at lower levels of 
recursion frees the metasystem from involvement in trivial problems that could have 
been solved at those levels. Problems are passed to a higher level of recursion only 
when that particular level is more able to deal with the issue in question than the one 
below. This prevents higher recursive levels from being overloaded, as well as giving 
them more time to concentrate on metasystemic issues. 
Explicit in the behavioural theory and implicit in the VSM, then, is the 
assumption that people can take responsibility for their work. Initiative and creativity 
are encouraged and commitment to goals is obtained through participation in' decision- 
making and problem-solving. 
2. Both models assume that agreement on organisational goal(s) is natural. 
They further assume that harmony prevails between individuals' goals and those of the 
organisation. Thus, theorists of both camps, -argue that there is no place for conflict in 
organisations. Organisational conflict, the behaviourists argue, can be cured by 
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adopting proper motivation and leadership approaches. In the VSM, conflict is best 
handled through structural mechanisms. 
4.6.2 SUPERIORITY OF THE BEHAVIOURAL MODEL 
The behavioural model theorists acknowledge the significant role of the formal 
aspect of the organisation, yet they argue that this is not enough for the proper 
functioning of the organisation. The informal aspect of organisation, they maintain, is 
just as important as the formal one to facilitate the fulfilment of organisational tasks 
and improve effectiveness and efficiency. As we know, the behavioural model came to 
the fore in response to the major flaw of the classical model of organisation, which 
gave little attention to the human element in organisations. On the contrary, the 
behavioural model gives serious attention to the role played by individuals and groups 
in organisations. These are resources that require development to their potential. The 
model concentrates on the social well-being of individuals, their motivation and 
leadership to promote common norms and values. 
In the VSM emphasis is placed on the role of the formal aspect of the 
organisation to carry out certain functions to ensure effectiveness and efficiency. The 
emphasis of the VSM is, by and large, on the proper design of adaptive and goal- 
seeking structures of communication and control. -Beer's interest in granting autonomy 
to lower recursive levels does not stem directly from an interest in ensuring the 
motivation of the members of the organisation. In his model, Beer makes no explicit 
reference to ways in which the values and norms might be engineered in order to 
support the formal aspect of the organisation. 
4.6.3 SUPERIORITY OF THE VSM 
1. The behavioural model concentrates on the organisation as a closed system 
with no interaction with the environment in which it operates. Individuals are, largely, 
seen as affected by internal factors. The closed perspective adopted by the behavioural 
model is very restricting. Modem organisation theory (refer to Chapter 5) informs us 
that organisations are open systems with constant interaction with the environment in 
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which they operate. The values and norms of people in society as a whole seem to have 
more direct influence on organisational members than the behavioural model allows. 
According to Beer (1979; 1981), organisations are envisaged as open systems 
made up of subsystems in constant interaction with one another and with the complex 
and changing environment in which they operate. One of the prerequisites of viability is 
adaptation to the environment. Put differently, the 'organisation's very existence and 
viability depends on the nature of the relationship an organisation has with its 
environment. The organisation can exert some influence on the environment, just as it 
is being influenced by its factors. In this connection, the environment of the VSM is 
divided into two elements: the general and problematic (specific) environments. The 
VSM, therefore, has much more to say on organisation-environment relations than the 
behavioural model. 
2. Despite serious interest in the human element in the organisation, the 
behavioural model, in general, seems to adhere to the mechanistic analogy in its 
approach to studying organisational behaviour. This, for example, was the case with 
the Hawthorne experiments, and was also the case with Maslow's hierarchy of needs. 
The VSM, on the other hand, employs a host of analogies (Jackson, 1991). It 
integrates the strengths of depicting organisations as machines together with depicting 
them as organisms and brains. S1-S3 are responsible for ensuring optimum use of 
resources while carrying out the functions they undertake; S4 sees to it that the process 
of adaptation and learning are adequately taking place; and, S5, eventually, maintains 
the balance between apparently antagonistic functions; that is to say S3 and S4. 
3. The behavioural model of organisation acknowledges that both formal and 
informal types of communication exist in the organisation. The informal communication 
encompasses the variety of unprogrammed, social interactions, taking place between 
organisational members. It is the duty of management to see to it that the informal 
communication work in the direction of the organisation's needs and requirements. 
Unlike the classical model, the information flowing upwards on the formal 
vertical channel tend to be more accurate than that provided within the classical model. 
This is due to the atmosphere prevailing in the behavioural model, promoting trust 
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between the manager and worker. Owing to discretion granted to lower hierarchical 
levels, the horizontal flow of information between the different departments also comes 
into play. This form of information flow leads to speedy action and reduces the load on 
the vertical channel, in the sense that employees are capable of solving problems at 
their level. 
Lateral communication is supposed to coordinate the activities of the various 
departments in the organisation. However, due to "impersonality of this method, it 
often fails to accomplish its purpose" (Scott, 1962, p. 188). The discretion given to 
lower hierarchical levels often leads to conflict in their objectives and over the limited 
resources (March, 1962; Salanick and Pfeffer, 1974; Hickson, 1971). Thus, oscillation 
sets in between departments (Perrow, 1970). It is not clear how this oscillation is 
damped. Put differently, the behavioural model does not explain how the lateral 
communication is to be channelled to fulfil its task. In addition, there is often an 
incurred loss in information whenever it crosses the boundaries of departments, with 
each adding its own version to the original. 
The VSM, on the other hand, advocates designing the information system first 
then choosing the appropriate structure to match its needs. This is justified on the basis 
of Ashby's law of requisite variety (Ashby, 1956). Beer, in his VSM, nominates six 
vertical channels, each with a specified function. These channels need to be adequately 
designed in line with the principles of organisation to allow the information flow to 
take place on a real time basis. The problem of information overload infesting the 
hierarchical structures is tackled scientifically through the recursive structure of the 
VSM. The problem of information loss and distortion is attended to through the 
transduction mechanism. 
4. Owing to the perspective of the behavioural model of organisation, which 
concentrates on the human element at the expense of other significant issues, 
measurement of organisational performance tends to reflect this bias. Attention is 
centred on measuring employees' satisfaction, perceptions and opportunities for growth 
and development (Argyris, 1964). Put differently, in the behavioural model there is no 
overall performance measurements for the organisation. 
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The measurements of organisational performance provided by Beer, on the 
other hand, represent a revolutionary stand (refer to Chapter 2). Beer introduces real 
time indices to measure the performance of all organisational activities and resources 
(Beer, 1981). These indices take into account short and long-term considerations 
(Flood and Jackson, 1988). There are three measures of achievement: actuality, 
capability and potentiality, which might be combined together to give three indices: 
productivity, latency and performance. These are expressed in ordinary numbers. In 
addition, the VSM measures organisational effectiveness in the light of the adequacy 
with which the five functions are performed. 
5. The recommendations which may result from relying on the behavioural 
model in the study of the organisation's behaviour will be concerned with the 
maintenance of the informal groups, their motivation and leadership, and the effects 
they can have on the performance of organisational tasks. If enough attention is given 
to the human factor, behavioural theorists maintain, organisational problems are solved. 
The VSM can provide a much wider range of recommendations. The claim is 
that it has proved to be a powerful diagnostic tool for monitoring the health of all types 
of the organisations and improving their performance in many ways (Beer, 1985; Flood 
and Jackson, 1991). The recommendations which result in the diagnostic mode also 
offer specific structural recommendations to improve effectiveness and efficiency. 
4.7 CONCLUSION 
The behavioural model of organisation came to the fore in response to a major 
flaw felt in the classical model of organisation. The conclusion drawn from the 
behavioural model is that the human element is of significance and needs to be taken 
into consideration if the organisation is to be healthy. Unlike the classical model, the 
behavioural model makes the human element in organisations the centre around which 
organisational analysis revolve. 
The Hawthorne experiments brought into light the significance of the social 
needs of organisational members exemplified by the informal organisation. These needs 
are not catered for in the formal organisation. It is the duty of management to create a 
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favourable atmosphere so that individuals and groups can achieve their objectives and, 
at the same time, put forth their utmost efforts to achieve organisational goals. In this 
respect, the behaviourists advocate democratic and employee-centred instead of 
authoritarian and task-centred leadership approaches. 
The hierarchical organisation structure advocated by the classicists is kept intact 
by the behaviourists who, unlike the classicists, favour the discretion of lower 
organisational levels in the hierarchy. This is stemming from their orientation to grant 
proper attention to organisational members. The behavioural model does not deal 
explicitly with issues such as organisational structure or the effect of the environment 
on the organisation and the values prevailing in it. These, too, have a far-reaching 
effect on organisational performance. 
In the last section of this chapter, an attempt was made to compare the 
behavioural model of organisation with the VSM to unveil similarities and differences 
so as to highlight areas of complementarity between both models. The conclusion 
reached from this section is that the behavioural model holds certain ideas and notions 
in which the VSM might be interested. These will be more of a development and 
refinement of the VSM in terms of its treatment of the human component. 
4 
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CHAPTER5 
THE SYSTEMS MODEL OF ORGANISATION 
5.1 INTRODUCTION 
It was not until the 1950s that organisational theorists became seriously 
interested in the systems model, which uses the organismic analogy as a way of 
understanding organisations. Like organisms, in order to survive, organisations must 
satisfy certain needs. Also like organisms, they are constantly influenced by, and 
interacting with, a wider environment, against the changes of which, they must try to 
achieve and maintain a steady state. 
The systems model burgeoned in response to major flaws in the classical and 
behavioural models proceeding it. The former concentrated on organisational goals and 
their effects on the structure (formal organisation) at the expense of other important 
aspects of organisational life such as the environment, human and technical aspects of 
organisation. The latter's interest centred around the human aspect in the organisation 
(informal organisation) to the negligence of the environment, technical aspect etc. The 
main impetus of the systems model is to redress the balance of the previous two models 
of organisation. Not only does the systems model grant equal attention to formal and 
informal aspects of organisation, but also it depicts organisations as complex wholes 
made up of interdependent parts or subsystems in constant interaction with the 
environment. The various parts or subsystems need to be portrayed in relation to the 
contribution they make to the survival of the whole organisation. Because of this, it is 
in marked contrast with the classical and behavioural models, which adopted a 
reductionist view of organisations, i. e. they considered organisational parts separately 
in order to understand its behaviour. 
To put the systems model in perspective, it is necessary to trace its historical 
development. In this chapter, therefore, Barnard's equilibrium model of organisation is 
presented. On the theoretical side, the systems model also draws on Parsons' analysis of 
the organisation's functional imperatives, and the General System Theory developed by 
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Von Bertalanffy, which subsequently influenced the work of Katz and Kahn, and 
others. On the practical side, it includes the contingency and the sociotechnical systems 
approaches. The systems model is then put on trial to evaluate its managerial 
significance by pointing out its advantages and limitations. The last section of this 
chapter is devoted to comparing the systems model with the VSM in order to reveal 
similarities and differences between the two models to assess whether the latter can 
provide some support to the former, and vice-versa. 
The variety of the insights offered by the systems model of organisation, make 
an exhaustive exposition beyond the scope of this work. The aim is, therefore, to 
represent some of the themes shaping the model. 
5.2 BARNARD'S SYSTEMS THINKING 
Barnard could be considered the first person to make comprehensive use of 
systems theory. His book, The Functions of the Executive (1938) propounded a theory 
of the organisation as a cooperative system, and studied the functions and operating 
methods of executives in organisations. Barnard argued that organisations are basically 
cooperative social systems, whose activities can be understood with reference to the 
concept of equilibrium, which is maintained by sensitive management to achieve 
effectiveness and efficiency (ibid). Barnard focused on both formal and informal aspects 
necessary for organisational survival. The former are comprised of activities 
deliberately coordinated in pursuit of a common organisational purpose, including 
communication among members to that end, whilst the latter appear as a result of 
social interaction among the organisation's members. The organisation's members must 
be motivated to cooperate and interact, and so achieve tasks. Both aspects are equally 
important for the proper functioning of organisations and it is the duty of the executive 
to grant attention to them. 
In this context, Barnard developed a theory of executive functions, arguing that 
the responsibility of executives in organisations is to maintain the state of 
organisational equilibrium necessary for survival: "survival of an organisation depends 
upon the maintenance of an equilibrium of complex character" (ibid, p. 6). According 
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to Barnard, as Jackson (1991) suggests, equilibrium can be maintained through the 
operation of three executive functions: First, creation of a proper structure for the 
enterprise and harmony between the informal and formal organisation, in order to 
maintain communication; second, the securing of essential services by making 
appropriate people aware of the organisation, and offering them inducements to work 
cooperatively for the organisation; and thirdly, formulating organisational objectives 
and promoting a common organisational purpose at all levels of the organisation. 
Barnard's work has influenced much of the subsequent. writings on the systems 
approach, which is envisaged to encompass theoretical and practical orientations. In the 
next sections, the theoretical side of the model is considered, starting with the 
sociological work of Parsons and then moving on to the work of Von Bertalanffy and 
Katz and Kahn, respectively. 
5.3 SQCIOLOGICAL SYSTEMS THEORY 
Sociologists have also contributed significantly to the systems model, arguing 
that social systems are complex wholes consisting of interrelated subsystems which 
interact among themselves and with their environment. Parsons made a significant 
contribution in this respect, in his utilisation of the open system approach for the study 
of social structures, which produced a comprehensive social system framework. He 
did, however, also specifically relate his work to the organisation (Kast and 
Rosenzweig, 1985). 
Parsons' structural-functional analysis showed that organisational survival 
depends on the fulfilment of certain needs, and on various internal and external factors 
which must be taken into consideration (Devereux, 1961). 
Structural-functionalist analysis suggests that the structure of the social system 
is founded on members' consensus on values and norms. Different elements of society 
have various functions contributing to the maintenance of the system. The three 
essential components, of the analysis are the system's survival, its equilibrium, and the 
balanced relationship among its parts (Abrahamsson, 1977). 
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Parson and Smelser (1956) argued that, if they are to survive, social systems 
must take into consideration the following functional imperatives: 1. adaptation: 
accommodation of the system to environmental demands together with active 
transformation of the external situation; 2. goal achievement: defining objectives and 
mobilising resources to obtain them; 3. integration: coordination of the system's units 
into a single entity by establishing and organising the relations among them; 4. latency: 
maintaining the system's motivational and cultural patterns over time. 
Parsons (1960) suggested that the management task in organisations differs 
depending on three levels, namely the technical, managerial and institutional system 
levels. At the technical level, it is mainly concerned with the production of goods and 
services; at the managerial level, with integrating technical level activities and mediating 
between these and the institutional level; and at the institutional system level, the 
primary task is to integrate the organisation as a whole with the society it is servicing. 
Parsons defined the organisation "as a social system oriented to the attainment 
of a relatively specific type of goal, which contributes to a major function of a more 
comprehensive system, usually the society" (Parsons, 1956a, p. 63). He used this 
specific goal-orientation as the criterion, distinguishing the organisation from other 
types of social system. The implications of this for the external relations and the 
internal structure of the system are that the organisation's value system must be focused 
on legitimising its goal in terms of the functional importance of its attainment for the 
superordinate system, and also the priority of this goal, above other possible interests 
and values of the organisation or the individuals within it (Parsons, 1956a, b). 
Next, we look at the final component of the theoretical side of the systems 
model, that is to say General System Theory. 
5.4 GENERAL SYSTEM THEORY 
Many of the ideas of systems thinking derived from biology, with the organism 
taken as an analogy for the organisation. Organisms are dependent on their 
environments for continued survival. Biology was the source of insights offered by Von 
Bertalanffy, the founder of General System Theory (Von Bertalanffy, 1969), but he 
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believed that the same ideas were also applicable to other disciplines: "It seems 
legitimate to ask for a theory ... of universal principles applying to systems in general. 
Its subject matter is the formulation and derivation of those principles which are valid 
for systems in general" (Von Bertalanffy, 1968, p. 32). 
Von Bertalanffy distinguished between closed and open systems (ibid), i. e. 
between systems which do not interact with any outside element and those which 
import and export material, and change components in the process. This constant 
interaction with its environment is essential to the system's survival: "That a system is 
open means, not simply that it engages in interchanges with the environment, but that 
this interchange is an essential factor underlying the system's viability, its reproductive 
ability or continuity, and its ability to change" (Buckley, 1980, p. 36). For example, 
homeostasis, or steady state, in the organism can be achieved by the exchange of 
materials with the environment. In this respect, the concept of steady state differs from 
the equilibrium concept characterising the closed system model (Lilienfeld, 1978; 
Bowey, 1980). Open systems can change their structure and processes in response to 
circumstances, in order to regulate themselves. The open system is affected by and 
must react to outside influences and events in the environment over which it has no 
control although it may be able to exert some influence over them. 
Von Bertalanffy's ideas substantially influenced the organisational model of 
Katz and Kahn (1978), whose work "constitutes a structural functionalist model of 
organisations, presented in the terminology and jargon of open systems theory" (Burrell 
and Morgan, 1979, pp. 157-158). Katz and Kahn asserted that organisations have 
certain needs to survive and adapt to their environment. They go on to argue that 
organisational survival can be assured by securing the efficient operation of five 
subsystems, namely the production or technical, supportive, maintenance, adaptive and 
managerial (Katz and Kahn, 1978). 
They viewed organisations as being open, closely interrelated with their 
environment, which may become turbulent, diverse, clustered, and/or scarce in a 
manner which might threaten essential inputs or the markets for the outputs. 
Organisations, therefore, need to take action in response to environmental changes if 
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they are to maintain a steady state. Katz and Kahn portray organisations as being open 
to the environment from which they import their energy and to which they export the 
products or services, resulting from the transformation process which occurs in the 
organisation (Katz and Kahn, 1969). These products and services, in turn, generate the 
resources necessary to continue the cycle: "The product exported into the environment 
furnishes the sources of energy for the repetition of the cycle of activities" (Katz and 
Kahn, 1978, p. 24). The aim is to achieve a steady state, which together with other 
notions such as equifinality, negative entropy, differentiation and feedback, are essential 
characteristics of the open systems model (ibid). 
5.5 THE CONTINGENCY APPROACH 
The contingency approach is a synthesis of the open systems framework and 
various empirical investigations into organisational functioning. It makes use of the 
open system view, seeing organisations as existing within a wider environmental 
context, whereby the organisation and its environment are interdependent and mutually 
influence each other. This is stemming from the organisational need for survival in its 
environment. The organisation, like the organism, is considered to be made up of a 
number of interdependent subsystems, each with its own specialised function within the 
overall organisational context. Each subsystem is viewed as important to the survival 
needs of the organisation, and thus as constituting a functional imperative that must be 
met if the organisation is to be efficient, though views differ "as to which subsystems or 
functional imperatives characterise, or should be singled out to represent the system as 
a whole" (Burrell and Morgan, 1979, p. 168). We shall, however, draw on the 
arguments of Burrell and Morgan (ibid), Kast and Rosenzweig (1985) and Jackson 
(1991), who identify four subsystems, namely, the goal, human, technical and 
managerial subsystems, but also point out that the organisation's size and environment 
affect its structure. 
In line with the contingency approach's logic, no single ideal formula can be 
prescribed for structuring the organisation and organising its activities in all 
circumstances. Different organisational principles are suitable to different 
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circumstances. In this regard, it is in sharp contrast with the classical model which 
advocates certain principles of management applicable to all situations. The most 
effective form of structure will vary according to the prevailing conditions (Hall, 1987). 
In other words, the contingency approach "emphasises the multivariate nature of 
organisations and attempts to understand how organisations operate under varying 
conditions and in specific circumstances" (Kast and Rosenzweig, 1985, p. 116). 
However, some form of organisation is likely to be more effective than others in 
particular circumstances. 
Contingency theory assumes that efficiency and effectiveness stems from 
conformity between the organisation and its environment and within the different 
subsystems: "The appropriate fit between the organisation and its environment and the 
appropriate internal organisational design will lead to greater effectiveness and 
efficiency" (ibid, p. 116). 
At this stage, it would be appropriate to return to the four subsystems and the 
variables size and environment mentioned earlier, in order to understand how they 
affect one another, and the most suitable organisational structure. 
The Goal Subsystem: Organisations have multiple goals (Hall, 1987; Kast and 
Rosenzweig, 1985; Katz and Kahn, 1978) which are determined by various constraints, 
both internal and external, with the result that organisational structures constantly 
evolve. When trying to adapt to constraints, on the one hand, organisations have to 
carry out a function for the society within which they exist (Kast and Rosenzweig, 
1985), while on the other hand, they must satisfy the internal requirements of their 
owners and members. Goal setting depends on the nature and degree of complexity of 
the environment, i. e. in a stable environment, goals may be more or less static whereas 
in complex, uncertain environments goals need to be flexible and variable. Goals, 
therefore, need to be chosen to ensure the viability and survival of the organisation 
within its environment. 
Further, the choice of organisational goal(s) will have an effect on the other 
subsystems, namely, the technical, human and managerial as well as on the best 
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employed organisational structure (Jackson, 1991). Similarly, the other subsystems will 
affect the nature of goals pursued and the way in which they are pursued. 
The Human Subsystem: Owing to their importance in organisational 
performance, human needs were accorded the role of functional imperative. Without 
the human factor, organisations cannot work. For the technical subsystem to be used 
efficiently and effectively, people need to be attracted to and kept in the system through 
the deployment of various motivation and leadership means, with attention granted to 
informal groups, job design and participation in decision-making (Kast and 
Rosenzweig, 1985). Furthermore, the human and technical systems are interrelated; the 
former constantly manipulates the latter in pursuit of greater efficiency or to satisfy 
members, while in turn it must adapt to changes in the technical organisation 
(Roethlisberger and Dickson, 1939). Therefore, to ensure the operation of the technical 
system, harmony must prevail between the technical and human systems. This goes 
beyond the orthodox understanding of the human element which, it is often presumed, 
can be manipulated to fit the requirements of the technical system. 
Further, the interaction between individuals and groups, the attitudes and 
aspirations or expectations of members, and the relationship of all these with other 
subsystems, are to be taken into account (Burrell and Morgan, 1979). The contingency 
approach recognises that human needs are only one among four functional imperatives 
that must be met by the organisation. 
The Technical Subsystem: By the technical subsystem is meant the knowledge 
needed for carrying out tasks, comprising the techniques employed in the 
transformation of inputs into outputs (Perrow, 1967; Harvey, 1968). 
Among the various studies conducted to determine the relationship between 
organisational structure and the type of technology employed in order to maximise 
performance, that of Woodward was particularly influential. It covered about 100 
manufacturing firms in South East Essex, England. Each employed an average of 100 
members. Woodward examined the relationship between the internal technology of 
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these firms and other structural characteristics and their effectiveness, with a view to 
ascertaining whether organisational performance was improved by adherence to the 
principles of the classical model (Woodward, 1965). 
Her study showed critical variations in terms of division of labour, span of 
control, number of levels in the hierarchy, etc. She concluded that the principles of the 
classical theory were not appropriate for all situations, because of the different 
demands posed by different technologies (Woodward, 1970). Organisational 
performance did not seem to be related to "one best" organisational structure as 
propounded by the classical model. Put differently, there seemed to be no relation 
between organisational success and the structure employed. Rather, the outcome of the 
study showed a relationship between structure and technology employed. In other 
words, the kind of technology employed in the transformation process affected the type 
of structure chosen. Technology determined the appropriate organisational structure, 
and high performance firms were those which had found the structure suited to the 
technology they were using (ibid). 
Woodward suggested that production systems could be placed, according to 
their technical complexity, on a continuum ranging from relatively non-complex unit or 
small-batch production, to highly complex process production; while mass production 
would be located somewhere in the middle (Woodward, 1965). 
Woodward's study "suggested that not only was the system of production an 
important variable in the determination of the structure, but also that one particular 
form of organisation was the most appropriate to each system of production" (ibid, pp. 
69-70). Success, therefore, was a matter of getting the technology-structure fit right. 
For example companies with extreme technical complexity tended to have ' relatively 
non-bureaucratic structures, compared to those often found in mass production (ibid). 
The reason is that both unit and process technical systems require innovation to match 
the demands of the environment. This, in turn, requires speedy decision-making. 
The Managerial Subsystem: According to Kast and Rosenzweig (1985), the 
managerial subsystem spreads throughout the entire organisation coordinating the other 
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subsystems and overseeing the relationship between them, relating them to the 
environment and maintaining an appropriate balance between the two. Changes in the 
market, technology and the political, economic and social environments, are monitored, 
so that key decisions can be taken to set up the organisational goals as a whole, and set 
up internal mechanisms to balance the subsystems within the organisation. 
Comprehensive strategic and operational plans are formulated and an appropriate 
structure designed to ensure the viability, legitimacy and survival of the organisation in 
its environmental context (Burrell and Morgan, 1979). Careful management is 
therefore essential to balance internal needs while adapting to changes in the 
environment ( Johnson et al, 1973; Morgan, 1986). 
Some of the environmental factors that affect organisations can be chosen or 
influenced by managers. The environment can be manipulated through the choice of 
organisational location, type of employees and selection of customers. Managers are 
not, therefore, completely at the mercy of the environment. In fact they have strategic 
choice (Child, 1972). Organisational performance, Child argues, may not be to its 
potential, yet the organisation can still survive. Furthermore, the same performance can 
be obtained by employing different structures. This amounts to saying that the 
managerial subsystem can be an influential element affecting the structure. 
Size: This factor has also been an important consideration for its implications on 
organisational design and structure. In this respect, the Aston research group (Hickson 
et al. 1969) carried out extensive empirical research with the aim of discovering the link 
between contextual variables such as origin, ownership and control, size, charter, 
technology, location, and resources and interdependence with other organisations, and 
various structural aspects of organisations like specialisation, standardisation, 
formalisation, centralisation, configuration and flexibility (Pugh and Hickson, 1976). 
They found stable correlations between contextual and internal factors across very 
different types of organisations. There was, however, only moderate correlation 
between technology and structure, contrary to Woodward's conclusions: "the broad 
technological imperative hypothesis that operations technology is of primary 
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importance to structure, is not supported" (Hickson et al., 1969, p. 388). Their 
conclusion was that size was the factor most influencing the appropriate structural 
configuration for the organisation. They found that "the smaller the organisation, the rn 
wider the structural effects of technology; the larger the organisation, the more such 
effects are confined to particular variables, and size and dependence and similar factors 
make the greater overall impact" (Pugh and Hickson, 1976, p. 155). They asserted that 
increased size is related to increased structuring of organisational activities and 
decreased concentration of authority, and that size is a crucial element that must be 
considered in the design of organisational structures (Pugh and Hickson, 1976; Child, 
1984). 
The Environment: Systems theorists take the openness of the organisation to its 
environment as their starting point, maintaining that the organisation depends on its 
environment, and that its relations with that environment will affect its survival. Burns 
and Stalker (1961) were important in this respect in contingency theory, arguing that 
different environments require different management systems to optimise performance. 
If the environment is stable, a mechanistic structure is appropriate, with emphasis on 
specialisation and tight job description, and clear definition and separation of tasks. 
Interaction of individuals can be hierarchical, with behaviour determined by instructions 
from superiors. In contrast, a changing, unstable environment requires an organic or 
organismic structure, which has no clearly defined hierarchy and where roles are 
constantly re-defined. Frequent meetings must be held between managers to coordinate 
interdependent tasks. Communication is not only up and down the hierarchy, but also 
lateral, and often takes the form of information and advice, rather than instruction. 
Decisions are not all taken at the top level, but are delegated to those who have 
specialised knowledge and skills as appropriate (ibid). The mechanistic structure in 
such a case is incapable of meeting the demands of the changing environment. 
In practice, as Burns and Stalker argued, these contrasting structures are the 
extremes of a continuum, and most actual organisations will he somewhere in between 
them. For success under stable conditions the organisation should tend towards the 
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mechanistic end of the spectrum, while rapidly changing conditions suggest a more 
organismic approach. Neither set is right or better, per se, but only more or less 
appropriate to the environmental circumstances prevailing at the time: "there is no one 
optimum type of management system" (ibid, p. 125). 
Lawrence and Lorsch (1967), in a study within the plastics, food and container 
industries, examined the ability of the organisation's internal functioning to cope 
effectively with the demands of its external environment. The point of departure of 
their research was that there is a need for different kinds of organisations to deal with 
different market and technological conditions, and that uncertain and turbulent 
environments demand greater internal differentiation and integration from the 
organisation, if it is to remain viable (ibid). 
In their view, an organisation is a "system of interrelated behaviour of people 
who are performing a task that has been differentiated into several distinct subsystems, 
each subsystem performing a portion of the task, and the efforts of each being 
integrated to achieve performance of the system" (ibid, p. 3). They argue that as 
systems increase in size, they need to be divided into differentiated parts, whose 
functioning must be integrated by managers, to ensure the viability of the system. 
Again, the organismic analogy is used: the integration of the organisation's parts 
through its managers is linked to that of the body's organs through the nervous system 
and the brain. The subsystems must be differentiated to be able to deal with different 
aspects of the environment, whilst their integration is fundamental, so that the aims of 
the organisation as a whole can be achieved. 
From their empirical research, Lawrence and Lorsch found that it was success 
in meeting these demands for differentiation and integration, compatible with 
environmental demands, that characterised effective organisations. It was suggested, 
therefore, that different principles of organisation were applicable to various 
environmental circumstances, or even to different parts of the same organisation 
(Lawrence and Lorsch, 1969). 
A more recent development in the contingency approach was that of Galbraith 
(1973; 1977), who pioneered the idea that the best way to structure an organisation is 
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dependent on the amount of information it has to process in order to handle the 
uncertainty influencing its task. For Galbraith, uncertainty is "the difference between 
the amount of information required to perform the task and the amount of information 
already possessed by the organisation" (Galbraith, 1973, p. 5). 
Galbraith pointed out that, under uncertain circumstances, organisations are 
required to process more information which eventually leads to overloading the 
hierarchy. He suggested, therefore, two complementary strategies to cope with 
uncertain situations, each with a number of contingencies. In the first strategy, the 
organisation reduces the need for information by creating slack resources or self- 
contained tasks. This strategy amounts to decreasing organisational performance. 
Contingencies under this strategy take the form of allocating additional resources 
where there is competition between organisational departments for the same resources, 
or increasing the time for the completion of tasks. Although these contingencies may 
reduce information overload on management, the incurred cost through their 
implementation make them an unattractive options. 
The second strategy involves increasing its information processing capacity. 
The first contingency by which the organisation increases its capacity for processing 
information, in the face of the increasing environmental complexity, is through 
investment in vertical information channels so as to direct information to the 
appropriate hierarchical level. In addition, Galbraith advocated the use of electronic 
processing facilities to increase the capacity of decision-makers, to reduce the time-lag 
and the number of exceptions passed upwards in the hierarchy. The second contingency 
of this strategy pertains to the creation of lateral relation. The essence is to solve 
problems and make decisions as close as possible to the point of action thus minimising 
the amount of problems flowing upwards. There are several forms of lateral relations 
depending on the amount and time duration of the involved contacts. They can range 
from communication between two individuals to task force groups belonging to a 
number of different departments. This contingency, however, is not an appealing option 
if the organisation is divided functionally. This is so because different organisational 
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units require different solutions to their problems and this creates problems and conflict 
between them (Burns and Stalker, 1961). 
With this account of the contingency approach in place, we now move on to 
consider the second element of the practical orientation of the systems model, that is to 
say, the sociotechnical systems approach. 
5.6 THE SOCIOTECHNICAL, SYSTEMS APPROACH 
In the 1950s members of the Tavistock Institute of Human Relations in England 
coined the term "sociotechnical" to ' identify an approach to organisations which 
accords a key role to the interrelated functioning of their social and technological 
subsystems (Pasmore and Sherwood, 1978; Barko and Pasmore, 1986; Pasmore, 
1988). According to their theory, technical and social aspects must be jointly optimised 
if performance is to be optimised (Emery and Thorsrud, 1969; Beekun, 1989), although 
this may mean a less optimum state for either aspect. The aim is to achieve what 
sociotechnical systems theorists refer, to as the "primary task" of the organisation, 
identified by Rice as "the task that it must perform to survive" (Rice, 1963, p. 13). As 
Rice went on to assert, the primary task is an essential element that brings the 
organisational subsystems together as a whole. 
Therefore, sociotechnical systems theorists look at the arrangement of people 
and technology with a view to redesign each system for the interest of the other in the 
context of the organisation's mission and need to survive (Pasmore et al., 1982). The 
survival of the organisation "depends upon how it works as a sociotechnical system, 
not simply as a technical system with replaceable individuals" (Emery and Thorsrud, 
1969, p. 85). They argue that doing so improves organisational performance and 
enhances the quality of working life (ibid). 
The Tavistock group also soon took over Von Bertalanffy's notion of open 
systems and viewed organisations as open, sociotechnical systems. This view of 
enterprises as open sociotechnical systems gives us "a more realistic picture of how 
they are both influenced by and able to act back on their environment" (Emery and 
Trist, 1969, p. 293). The openness of sociotechnically designed organisations and their 
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adaptation to changes in their environments means that structural arrangements of 
people and technology will be dynamic, constantly changing (Pasmore et al., 1982), 
enabling the organisation to choose various operational and structural possibilities in 
response to changing environmental constraints. 
The approach strongly emphasises the idea of work groups, on the basis that 
workers are considered to find greater satisfaction if they work in groups. The ability of 
groups to undertake whole tasks, makes work more meaningful for the individual 
(Beekun, 1989). This view leads to encouragement of the setting up of semi- 
autonomous work groups, which supposedly act as self-regulating systems, "capable of 
maintaining themselves in a steady state of high productivity" (Jackson, 1991, p. 61). 
Because of their constant awareness of the variations in the surrounding environment 
to which they must adapt, it is believed their willingness and ability to do so is 
increased, while it becomes less necessary for them to submit to the demands of purely 
formal authority. Control and decision-making therefore become internal matters, 
rather than functions imposed externally by managers: "the establishment of semi- 
autonomous groups is strongly dependent on the ability of management to shift its 
primary attention from internal coordination and control to the regulation of the 
company's boundaries" (Emery and Thorsrud, 1976, p. 136). Members of such groups, 
it is held, adapt their efforts to the overall goals of the organisation more readily than is 
the case when working in relatively narrow jobs under strict supervisory control (ibid). 
Groups can be very flexible with respect to job rotation and workers are encouraged to 
broaden their skills. The consequences are said to be higher productivity and job 
satisfaction together with lower absenteeism and turnover. The Tavistock Institute 
made an original contribution in taking the primary work-group as the unit of task- 
meaning and autonomy. 
The sociotechnical approach implies a radically different view of the 
organisation, emphasising as it does, the interdependencies among tasks, rather than 
the differentiation of jobs. On this basis, the organisation can be designed so that 
authority to control an activity can be placed at any level in the organisation, according 
to where control can most effectively be carried out. Thus, tasks become more 
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challenging and creative problem-solving within an internal operating structure is 
enhanced (Pearson, 1992). This salient feature of the sociotechnical systems approach 
can determine the structure of the organisation, creating an organisation oriented 
around tasks rather than individuals (Emery and Thorsrud, 1976). 
During the 1950s, the sociotechnical theorists were engaged in applying their 
ideas to the industry. The coal mining studies of Trist and Bamforth and Trist et al. 
(1963) illustrate the main ideas. 
Trist and Bamforth first studied the 'equilibrium' that had obtained in the 
underground situation by using the old "hand-got" method of coal extraction, whereby 
each part of the coal seam was worked by a small team of men, who were multi-skilled, 
self-selected, largely autonomous and self-regulating (ibid). They had considerable 
independence in their work, as supervision came from within the work group, and job 
satisfaction was relatively high. This method of coal getting "would not be conflict free, 
but it nonetheless permitted an enduring social balance" (Miller, 1992, p. 421). 
However, this traditional method was giving way to the conventional long-wall 
method, with workers specialised by shifts, each shift doing part of the overall task 
(Trist and Bamforth, 1951). Although technically efficient, the method had undesirable 
social consequences. As a result"of the breaking up of the self-selected work groups, 
some of the loyalties and cohesion necessary for the work were lost. The coordinating 
and intervening role of management also had to be much greater, in order to ensure the 
completion of the relevant stage of the cycle by each shift. Men resented the closer 
supervision this entailed, and the loss of their traditional independence. Thus, the 
change ultimately resulted in technical and economic inefficiency and social disturbance 
(ibid). Productivity was affected and absenteeism and turnover were high. 
Trist . 
Vt. 1, (1963) argued that a different form of work organisation could strike 
a balance, maximising the benefits of technical advance yet minimising the dangers of 
conflict. He recommended the composite long-wall method, by which the shift cycle 
remains, but tasks are not sharply divided between shifts; thus allowing individuals to 
become multi-skilled. Job assignments are interchangeable and pay is based on group 
output. There is less supervision so as to encourage self-regulation. The work-group is 
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responsible for the deployment of men to each shift, thereby retaining its autonomy. 
The method gives the miner a commitment to the whole group task (Emery and Trist, 
1969). The composite long-wall method proved consistently superior to the 
conventional method in terms of production and costs and the miners were satisfied 
with their work (Winterton, 1994). 
In more recent times, sociotechnical systems thinking has continued to burgeon, 
with more attention given to the environment. For example, Emery and Trist (1965) 
introduced the concept of causal texture, which refers to the degree of connectedness 
which exists in the environment itself in which organisations operate. They identified 
four types of environment, in increasing order of their degree of causal texturing, each 
of which makes different demands on the organisational structure. They called these 
environments: placid-randomised, placid-clustered, disturbed-reactive, and turbulent 
fields. Particular emphasis was given to the last type because of its complexity which 
made difficult the task of predicting the best future action for an organisation therefore 
necessitating organisational structures prepared to deal and adapt rapidly with 
environmental turbulence (ibid). 
Advanced sociotechnical applications have been characterised by employee 
participation in the change process (Emery and Thorsrud, 1969). Managers and 
employees work together to analyse the organisation and develop the appropriate work 
design for the situation (a practice consistent with the sociotechnical systems 
underlying democratic principles), helping produce a work design suited to the 
situation; to which employees will be committed (Cummings, 1986). The driving force 
is the need for jobs to be demanding and challenging, allowing continuous learning. 
The success of semi-autonomous work groups in the British mining industry 
triggered their adoption in other industries and countries (Persico and McLean, 1994). 
A good example of one of the later sociotechnical studies was the Norwegian Industrial 
Democracy Project, which aimed to develop and test alternative organisational forms 
and assess their impacts upon the participation of employees at different organisational 
levels (Emery and Thorsrud, 1969). The study strongly emphasised "the concrete 
conditions for personal participation, including technological factors structuring the 
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tasks, the work roles and the wider organisational environment of workers" (Emery 
and Thorsrud, 1976, p. 2). 
Two very successful Swedish experiments took place in the Saab and Volvo car 
plants. The former was an important instance of union and management collaboration 
to improve the quality of the work, and an important instance of planned change within 
an organisation. In the latter case, the plant was structured around job content and 
semi-autonomous groups (ibid). The importance of the redesign of technology in 
accordance with the principle of joint optimisation, was emphasised. The plant 
designers were aware of the possibility of different organisational designs being applied 
to production lines (Emery, 1981). 
In the next section, the systems model of organisation, as a whole, is put on 
trial, and its advantages and limitations are pointed out. 
5.7 EVALUATING THE SYSTEMS MODEL 
The varied insights and different views shaping this model, make it difficult to 
produce an account that applies equally to all variants of the model. Nevertheless, the 
following advantages and limitations may apply to the model in general. 
5.7.1 ADVANTAGES. 
1. This model is distinguished from the previous two, namely the classical and 
behavioural models, by its focus on the openness of the organisation to the 
environment within which it operates. Organisations are seen as open and in constant 
interaction with their environments (Morgan, 1986). Therefore attention needs to be 
given to the kind of relations the organisation has with its environment. When the 
environment is changeable and complex and where creativity and innovation are 
required, this model becomes superior to the previous two models. 
2. The point of departure of the systems model is its emphasis on the holistic 
approach to studying organisational behaviour. Organisations consist of subsystems 
interacting with one another. Their behaviour cannot, therefore, be deduced by 
considering the organisational parts separately (Abrahamsson, 1977). The classical 
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model of organisation concentrated on the goal subsystem and its effects on 
organisational structures. The behavioural model concentrated on the human subsystem 
neglecting all others. The systems model is in sharp contrast with the classical and 
behavioural models in that it looks at the relation between the different subsystems and 
their environment (Jackson, 1991). 
5.7.2 LIMITATIONS 
1. Although, in theory, the system and its environment influence one another 
mutually, the analogy of the organism, taken by the systems model, tends to lead to 
concentration on the idea that the environment influences and the system responds, at 
the expense of the impact of the system on the environment (Burrell and Morgan, 
1979). 
2. This model suggests that the main aim of organisations is survival rather than 
goal achievement. According to the systems model, survival is seen in terms of a set of 
requirements which must be fulfilled. Further, there is emphasis on the non-rational side 
of organisational functioning (Selznick, 1948). If we "inspect the formal structures we 
begin to see that they never succeed in conquering the non-rational dimensions of 
organisational behaviour" (ibid, p. 25). The problem with this view is that it can cause 
much purposeful, goal-oriented activity within the organisation to be neglected and 
rational planning activities to be discounted (Jackson, 1991). As a result, there is a 
failure to locate properly the centres of command and control, and the implication is 
that hardly anything can be done to measure the performance of an enterprise in terms 
of goal-attainment (ibid). 
3. The model emphasises the idea that the various subsystems ' work in 
cooperation and harmony in pursuit of a common overall function (Morgan, 1986). 
The emphasis on unity and interdependence of parts causes the model to suppress or 
reject the possibility of different groups existing in organisations, each with its own 
rationale, and whose different social and economic interests often bring them to conflict 
(Abrahamsson, 1977; 1993). 
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4. The model reifies organisations in that it treats them as concrete things and 
studies them from the outside. The model sees behaviour as determined by structure 
and needs, without looking deeper into the meanings which individuals and groups " 
attach to situations (Silverman, 1970). 
5. This model could be accused of managerial bias. It side-steps the power 
issue, failing to expose the fact that some groups have power to control the 
organisation. Dominance relationships are discussed, if at all, in terms of voluntary 
submission of one party to another, in pursuit of a common interest (Abrahamsson, 
1977). Contingency theory and the sociotechnical approach propose that managers play 
a paternalistic role, using their expert knowledge to guide the organisation in its search 
for survival (Jackson, 1991). 
6. Because the organisation is viewed solely as a system, its history tends to be 
ignored, although the circumstances of its emergence, its founders and original 
purpose(s) may all be keys to understanding the organisation's present role and activity 
(Abrahamsson, 1977; 1993). 
7. There is a problem of vagueness and lack of testing of many of the remedies 
proposed for effecting organisational improvement, even more in the case of 
contingency theory than sociotechnical theory. Contingency theory has failed to offer 
adequate explanations for the statistical relationships discovered, or the benefits which 
it is suggested will follow from implementing the prescribed solutions (Jackson, 1991; 
Child, 1984). 
In the next section we look at the similarities and domains of superiority 
between the systems model and the VSM. It is hoped that the methodological diversity 
of the systems model might be helpful in providing complementary ideas that might be 
of interest to the VSM. 
5.8 THE SYSTEMS MODEL VS. THE VSM 
There are many affinities between the systems model and the VSM: their 
generality, interdisciplinarity, acceptance of openness to the environment and their 
emphasis on the performance of certain functions necessary for viability. Nevertheless, 
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each model has its own particular emphasis. The VSM focuses on the way an 
organisation must be structured and its management roles arranged to support the 
productivity of the operations. The systems model, as we have come to know it, has 
various orientations. For instance, the contingency approach emphasises the best 
organisational fit, whereas the sociotechnical approach focuses on the relationship 
between the social and technical systems. These are just a few examples of some clear 
similarities and differences between the models. In what follows, we embark on more 
detailed study in regard to this matter. 
5.8.1 SIMILARITIES BETWEEN THE SYSTEMS MODEL AND THE VSM 
1. Both models are said to be systemic; they take the holistic approach as their 
core. The systems model came to the fore as a result of a sense that the reductionist 
models, which explain the behaviour of the organisation in relation to its parts, as was 
the case with the previous two models, are inadequate to provide a complete 
understanding of the organisational behaviour. 
In contrast to the classical and behavioural models, the systems model views 
organisations holistically (Brown, 1969; Churchman, 1979; Ackoff, 1971; 1974; 1981; 
1986). Organisations as wholes are made up of interdependent parts so that a change 
affecting one part will also have consequences on other parts (Morgan, 1980; Jenkins, 
1981). In line with the conventions of this model, there are unique or emergent 
properties (Buckley, 1968; Checkland, 1981a; Checkland and Scholes, 1990): 
properties which do not exist in any of the parts individually, but exist in the whole: 
"The whole is not just the sum of the parts, but the system itself can be explained only 
as a totality" (Kast and Rosenzweig, 1985, p. 105). Focus on any part or parts in 
isolation would therefore give a distorted and misleading view of the organisation's 
behaviour. 
Beer, in the first chapter of his book, The Heart of Enterprise (1979), maintains 
that the definition of a' system, among other systemic notions, is central to his model: 
"This is a holistic model involving the intricate interaction of five identifiable but not 
143 
separable subsystems" (Beer, 1994a, p. 444). Further, the holistic nature of the VSM is 
captured nicely in its recursive structure. 
We can also add that both models grant attention to the notion of synergy, i. e. 
getting the most out of uniting a number of systems together, which logically follows 
from the holistic concept (Robb, 1984; Beer, 1979). The synergetic notion stipulates 
that subsystems may let go part of their interest if this helps to attain the interest of the 
organisation as a whole. The sociotechnical systems approach, for example, made 
explicit utilisation of this notion through its emphasis on the joint optimisation of the 
technical and social systems. In the VSM, the efforts of the OEs making up Si of the 
system in focus are joined together (synthesised) to optimise performance: "synergistic 
behaviour derives from the recognition of mutual support between the operational 
elements. It is intended to lead to a higher total pay-off for the total system than the 
sum of independently acting elements could produce... "(Beer, 1979, p. 203). 
2. The systems model is at one with the VSM in its assumptions about the 
complexity of the organisation and its environment: "Systems concepts foster a way of 
thinking which, on the one hand, helps to dissolve some of the complexity and, on the 
other, helps the manager to recognise the nature of complex problems and thereby to 
operate within the perceived environment" (Johnson, et al., 1973, p. 3). The VSM, too, 
makes use of particular concepts which are best suited for handling complex and 
probabilistic systems. The VSM is a way of thinking about the complexity of the 
organisation and the complexity of the environment. 
3. There is a similarity between the work of Lawrence and Lorsch (1967) and 
Rice (1958 and 1963) on the one hand, and Beer's work on the other regarding 
differentiation. According to Lawrence and Lorsch, the organisation is differentiated 
into subsystems which are integrated with their environment and with each other so 
that the system, i. e. the organisation as a whole can be viable (Lawrence and Lorsch, 
1967). The analogy they used is similar to that of the differentiated organs of the 
human body, which are integrated through the nervous system and the brain. This is 
similar to Beer's exposition of his VSM where the metasystem integrates differentiated 
OEs (Beer, 1981). 
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In this respect, we should also consider the work of the sociotechnical theorists. 
They argue that the primary task is differentiated, giving each subsystem of the 
organisation its own discrete primary task, which differentiates it from other " 
subsystems and from the whole. Each subsystem, however, contributes to the primary 
task of the whole: "When a complex enterprise is differentiated into parts, the 
subsystems that carry out the dominant import-conversion-export process, that is, 
perform the primary task of the enterprise, are the operating systems" (Rice, 1963, p. 
18). 
Rice goes on to argue that the management of the enterprise differentiated into 
discrete operating systems in this way, cannot be contained in any one of them. A 
system is therefore required to control, coordinate and service all operating systems. 
This is the duty of the managing system, which directs its control and service functions 
towards the effective performance of the primary tasks of the operating system (Rice, 
1958). The management system incorporates the management of the total enterprise, 
i. e. those of each discrete operating system, and any control and service functions that 
are differentiated from overall management (Rice, 1963). The task of the managements 
of the discrete operating systems is to regulate the relationships among them, while 
overall management regulates the relationships between the system as a whole and its 
environment (ibid). 
First-order differentiation entails the differentiation of any enterprise into 
operating systems and a managing system. In a complex enterprise, however, the 
differentiation of the first-order operating systems may be taken further into the 
second-order of differentiation, which produces a subsystem that may be considered as 
a second-order managing system. This entails the management of the first and second- 
order operating systems, and the second-order control and service functions (ibid). 
The differentiation can continue, that is, a, second-order operating system may 
be differentiated into third-order systems, and so forth, until it is no longer possible to 
identify separate operating systems, and primary production systems are reached. The 
amount of differentiation depends, by and large, on the complexity of the system (ibid). 
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It can be seen from this explanation, that the formation of semi-autonomous 
groups will depend strongly on the ability of management to shift its focus from the 
coordination and control of the internal affairs, to the regulation of the organisation's 
boundaries (Emery and Thorsrud, 1976). If semi-autonomous groups can look after 
their internal affairs, top managers can, therefore, concentrate their attention on 
maintaining existing relationships and negotiating new relationships outside the 
organisation: "If ... internal conditions can be left in the hands of relatively autonomous 
groups capable of looking after their own affairs, so much the better, both for top 
managers (who are thus freed to maintain existing relationships and to negotiate new 
relationships outside the company) and for the middle management" (ibid, p. 136). 
Bearing these points in mind, the organisation can be designed to locate the 
authority to control an activity wherever that control can most effectively be carried 
out, which may be at any level in the organisation, thereby encouraging self-regulation. 
The semi-autonomous groups will be continuously informed of those variations in the 
surrounding environment to which they must adapt (Emery and Thorsrud, 1976). 
The autonomy given to lower , organisational levels, leads to greater 
cohesiveness among the groups, and greater personal satisfaction, because workers 
participate in solving the problems they encounter, within their own field of expertise. 
This, in turn, increases commitment to the organisation, which is likely to enhance its 
efficiency and effectiveness. 
The VSM is essentially recursive. Owing to the recursive nature of the VSM, 
control is distributed throughout its structure with all recursive levels taking part in the 
control function. This eliminates the need for close supervision on the part of 
management. The argument is that lower structural parts or subsystems can regulate 
themselves on the basis of Ashby's law of requisite variety (Ashby, 1956), allowing 
more time for senior managers to concentrate on metasystemic issues. Lower recursive 
levels have direct contact with the complex environment in order to absorb as much 
environmental variety as possible. Problems are handled as close as possible to the 
point of action, since this particular level of recursion is more informed about its task 
than higher levels of recursion. 
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4. Due to assumptions held about the human factor in the organisation, 
neither control nor planning in the systems model is the prerogative of those at the top 
any more. For although higher management levels still chart the broad control and 
planning strategies (Johnson, et al., 1973), due to the overwhelming internal and 
external complexities, managers tend to delegate their authorities and responsibilities to 
lower organisational levels: "top executives should develop their... plans with the full 
participation of those organisational members who have information input vital to the 
decision process. Systems concepts emphasise that effective planning is not the 
exclusive domain of a few top managers but requires the integration of inputs from all 
levels in the organisation" - (ibid, p. 52). Thus, participation and hence motivation 
among organisational members are enhanced at all organisational levels. Initiative and 
commitment are therefore promoted. Similarly, in the VSM, the control devices are 
spread throughout the structure of the model (Flood and Jackson, 1991). Due to the 
recursive structure of this model, planning, Beer argues, has no beginning or end (Beer, 
1979). In other words, all recursive levels take part in the planning process. Hence, 
initiative, participation and creativity are encouraged. 
5. Theorists of the two models argue that organisational goals are influenced by 
internal and external forces (Etzioni, 1964;, Perrow, 1979; Johnson et al., 1973; Beer, 
1979) to which they must change and adapt. Furthermore, both models took to their 
core the view that agreement among organisational members about the goals to be 
pursued is achieved. Following very much from this, organisations, in the eyes of both 
models, are conflict free arenas. 
6. According to the systems model, an organisation is capable of maintaining its 
identity by maintaining itself in a dynamic steady state (Robb, 1984). There are two 
organisational forces operating in opposite directions (Butler, 1986; Kast and 
Rosenzweig, 1981). The first advocates stability and the status quo, "whereas the other 
favours adaptation and change. The managerial subsystem's major role is to balance 
these two opposing forces to maintain identity. In the VSM, the task of S5 is to 
balance between the requirements for stability as represented by S3 and the 
requirements for adaptation as represented by S4. 
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7. Both models emphasise the need to attend to communication across 
boundaries between systems and their environments, or indeed between the different 
subsystems within the same system: "The messages emanating in one part of the 
organisation need translation if they are to be fully effective in other parts" (Katz and 
Kahn, 1978, p. 434). Parsons (1960) acknowledges the importance of the transmission 
of communication in general terms to permit modification within the three 
organisational levels he devised. In the VSM, transduction techniques are employed 
whenever information crosses boundaries for the purpose of facilitating understanding 
between the different organisational parts and their different needs and orientations. 
8. Both models are at-one in their advocacy of change and adaptation to the 
environment. However, this change is by nature not radical; i. e. it is conservative. 
5.8.2 SUPERIORITY OF THE VSM 
1. The systems model's point of departure is its openness to the environment. 
Attention therefore is given to the environment within which the organisation operates. 
Organisations are made up of subsystems in dynamic and continuous interaction with 
one another and with their environments (Buckley, 1967). In fact, the organisation's 
very existence and viability, theorists of the systems persuasion argue, depends on the 
nature of the relation an organisation has with its environment. Organisations must 
import resources, produce some product or service and exchange them for additional 
resources. 
Theorists using the systems model also point out that the environment is 
changeable and complex: "the environmental contexts in which organisations exist are 
themselves changing, at an increasing rate and towards an increasing complexity" 
(Emery and Trist, 1965, p. 21). It is also the case, according to the systems model, that 
the environment includes general and task elements (Thompson, 1967; Kramer and de 
Smit, 1977; Kast and Rosenzweig, 1985). The general environment "is the same for all 
organisations in a given' society. The task environment is different for each 
organisation" (Kast and Rosenzweig, 1985, p. 138). One of the survival prerequisites, 
according to the systems model, therefore, is to ensure organisational adaptation to the 
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changing environment. If organisations are to exist at all, their capability of adaptation 
to changing environmental conditions is of paramount importance (Pasmore et al., 
1982). In so adapting, the organisation usually seeks to modify its internal structure by 
adopting a more flexible one. In other words, the response of the systems model to 
environmental change is, by and large, reactive (Von Bertalanffy, 1969). 
Beer in his model also depicts organisations as being open with close 
relationships with their complex, changeable environments. Complexity is dealt with 
more scientifically, however. Complexity, which may occur either internally or 
externally, can be effectively tackled through the use of Ashby's law of requisite 
variety. Therefore variety amplifiers and attenuators are employed within the VSM in 
order to cope with the complex environment. Beer indicates that one prerequisite of 
survival is to ensure adaptation to such conditions. He, therefore, specifies S4: the 
intelligence function to look after organisational adaptation to the environment. For 
Beer, however, organisations can also influence their environments as much as they are 
being influenced by them. The environment of the VSM is conceived to include two 
elements: the general and problematic (specific) environments. - As for the former, the 
organisation's attitude is essentially reactive. As for the latter, the organisation adopts a 
proactive approach to affect certain environmental elements. 
2. The open systems model takes as its core the input-transformation-output 
schema. An important consequence of this notion is "processes of feedback which are 
essential to survival" (Katz and Kahn, 1978, p. 29). Feedback can be usefully thought 
of as a managerial tool for control. The use of the feedforward within the systems 
school is by and large implicit and not very obvious. The VSM, on the other hand, 
makes use of both notions, namely feedback and feedforward, to enhance 
organisational control. The VSM employs feedback loops on the vertical channels of 
communication to ensure that coordination is used fruitfully, opportunities for synergy 
exploited and that the activities of present and future developments are balanced. 
Feedforward on the other hand can be used effectively to predict future trends in the 
environment and hence enables the organisation to exert some control over it. 
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3. In general, the organismic analogy which takes survival as its core objective, 
dominates throughout the systems model. Organisations are depicted as if they are 
organisms (Morgan, 1980). Like organisms, organisations have certain needs or " 
functional imperatives necessary for survival. 
Although Beer made use of the biological analogy (Beer, 1981), this was only 
for the purpose of showing the generality of his model. Beer's use in the titles of his 
books, of the words The Heart, Brain and Diagnosing, which have biological 
connotations, does not justify the accusation by critics (Rivett, . 
1977; Ulrich, 1983) that 
his model is based on biological analogy; they have perhaps misunderstood his 
intention. In fact, Beer in the preface of his book, The Heart of Enterprise (1979), 
argues strongly that, in that book, his VSM is built from cybernetic first principles. 
What Beer is claiming to do is unearthing the laws underpinning the viability of systems 
in general. In so doing, the VSM can be portrayed to employ a host of analogies. The 
VSM actually integrates the strengths of depicting organisations as machines together 
with those of conceiving them as organisms and brains. S1-S3 are responsible for 
ensuring the optimum use of resources whilst performing the functions they undertake; 
in the meantime, S4 ensures the process of adaptation and learning; whilst S5, 
eventually, maintains the balance between apparently antagonistic functions, that is to 
say S3 and S4 (Jackson, 1991). 
4. In general, the systems model can still be seen to employ the hierarchical 
structure of organisation (Checkland, 1981a). Each hierarchical level has its unique 
demands and requirements, especially when discussing issues such as control, planning 
and communication, where systems thinkers are bound to consider them in terms of 
managerial hierarchical levels. 
The VSM, however, is recursive by nature. The system under study, i. e. the 
system in focus, can be seen as consisting of a number of operational elements (OEs) 
embedded in the system in focus, which is in turn embedded in a larger system at a 
higher recursive level. The five functions Of the VSM are repeated from the smallest 
part of the organisation to the most inclusive. The nature of the VSM is therefore 
essentially opposed to the notion of hierarchy. 
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5. Generally, within the systems model, the information system is built to suit its 
hierarchical nature. Characteristics of such models are information overload and time 
lags. 
The VSM, however, takes a revolutionary stand. There is emphasis on the idea 
that the information system must precede the design of the organisation, to provide an 
optimal flow of information for decision-making. Information flow in this sense depicts 
the way the organisation actually functions. What distinguishes the VSM argument is 
that it is underpinned by Ashby's law of requisite variety. Galbraith (1973,1977) did, 
however, produce a model of the organisation based on the information processing 
requirements of the performed task. In this regard, he advocated that the information 
processing system be designed first and then the appropriate structure chosen to match 
its needs. Nevertheless, this attempt was not as theoretically well rooted as in the case 
of the VSM (Flood and Jackson, 1988). 
Beer, in his VSM, outlines six vertical channels each with a specified function. 
If these channels are adequately designed and the principles of organisation adhered to, 
information flows on a real time basis. The problem of information overload, legacy of 
the hierarchical structures, is handled nicely through the recursive structure of the VSM 
(Beer, 1979). 
6. The systems model defines organisational effectiveness "in terms of its 
bargaining position, as reflected in the ability of the organisation, in either absolute or 
relative terms, to exploit its environments in the acquisition of scarce and valued 
resources" (Yuchtman and Seashore, 1967, p. 898). Accordingly, an organisation will 
be most effective when it maximises its bargaining position and optimises its resource 
procurement. This will be related to the organisation's capability to adjust itself in 
response to environmental change. However, most organisations do not fully maximise 
their bargaining positions, so organisational effectiveness is viewed by comparing 
organisational performance with an ideal model. The question to be asked in this regard 
is: "under the given conditions, how close does the organisational allocation of 
resources approach an optimum distribution? " (Etzioni, 1960, p. 262). Thus, within the 
systems model achievements and effectiveness are seen to follow from certain 
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processes taking place in the organisation. Therefore, the systems model uses concepts 
like survival, adaptability, growth, and flexibility for measuring organisational 
effectiveness. 
The VSM measures organisational effectiveness according to whether the five 
functions are adequately carried out. Furthermore, all organisational activities are 
measured in real time through the use of measures of achievement. These are: actuality, 
capability and potentiality which can be combined to give three indices, namely 
productivity, latency and performance. These are expressed in ordinary numbers. This 
allows for a more comprehensive judgement of effectiveness and efficiency. 
7. Within the systems model, recommendations can be made to enable the 
organisation to function properly and hence ensure survival and viability. The different 
subsystems are checked by a managerial subsystem to ensure that they are meeting the 
organisational needs, that is, to monitor their influence on viability (Burrell and 
Morgan, 1979), and the organisation as a whole is checked to see whether it is well- 
adjusted to its environment (Flood and Jackson, 1988). The recommendations which 
may result are, by and large, general. On the other hand, the VSM is a very powerful 
diagnostic tool. It can be used as a method for diagnosing the structures of existing 
organisations or even designing new ones. When organisations cease to perform well it 
is presumed that the cybernetic rules are being breached (Flood and Jackson, 1991). 
Due to the recursive structure of the VSM, different levels of the organisation can be 
compared in order to pick up inconsistencies. The recommendations resulting from the 
VSM intervention are specific to the particular organisation's structure and its 
functioning. 
5.8.3 SUPERIORITY OF THE SYSTEMS MODEL 
1. The systems model emphasises that for effective organisational functioning 
both formal and informal structures of the organisation must be taken into account. 
Social organisations are bound to have both formal and informal aspects of structure 
resulting from the interaction of the members. Throughout the exposition of this model 
there has been heavy emphasis on the importance of the employees' role. In the VSM, 
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however, more emphasis is placed on the formal organisational structure. For although 
Beer implicitly acknowledges the important role of employees, reflected in his 
advocacy of granting them autonomy and participation in control, planning and policy " 
making, yet he fails to recognise the different values, beliefs, norms and attitudes that 
different members bring with them into the organisation. Employees may have values 
which differ from and contradict those of the organisation. Here comes the duty of 
managers to engineer those values to ensure their operation in the direction of 
management. 
2. The sociotechnical systems approach offers specific guidelines for designing 
autonomous work groups. Beer, in his VSM, talks about OEs as autonomous parts but 
only in a general sense. 
5.9 CONCLUSION 
In this chapter, an attempt was made to put the systems model of organisation 
in perspective. In this connection, a variety of themes making up the model were 
presented. This model, as was shown, took to its core the organismic analogy as an 
approach to understanding organisations. Just like an organism, an organisation must 
satisfy certain needs if it is to survive. Furthermore, the organisation is portrayed as an 
open system in constant interaction with the environment within which it exists and 
operates. Strong emphasis is put on a holistic perspective, from which organisations are 
seen to be made up of a number of interdependent parts or subsystems. Unlike the 
previous two models, the systems model's point of departure is that both formal and 
informal aspects of organisational life fit hand in glove. For an organisation to survive, 
both aspects need to be taken into account. 
The last section of this chapter made it apparent that the systems model holds 
many affinities with the VSM. This must come as no surprise since the two models 
draw upon, more or less, the same pool of concepts. It was also pointed out that each 
of the two models possesses certain notions with which the other might be interested. 
Our interest in the organisation theory has, so far, concentrated on one 
paradigm of organisational analysis, namely the functionalist paradigm. In the next 
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chapter, we shift interest and look at theories of organisation situated in the interpretive 
and radical paradigms of Burrell and Morgan's (1979) classification, with the aim of 
comparing those theories with the VSM. 
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CHAPTER 6 
MULTIPLE PARADIGMS FOR ORGANISATIONAL ANALYSIS 
6.1 INTRODUCTION 
The organisation theory which we discussed in the preceding three chapters, 
reflects the impact of the functionalist paradigm, which sees organisational patterns, i. e. 
social structures, motivational strategies, coordinating mechanisms, etc., as arising out 
of a goal-seeking or need-fulfilling tendency of the organisation. 
The functionalist paradigm has generally taken a simple positivist stance, 
tending to measure organisational features but to pay little attention to the process 
through which participants have produced and reproduced them. Organisational reality 
has been taken for granted. 
Moreover, the field has been dominated by administrative-technical interests, 
with the attempt to enhance the effectiveness and efficiency of the organisation, by 
means of technical adjustments and the use of measurements for the purpose of 
enhancing organisational control. 
This orthodox stance, however, has been challenged by other frames of 
reference advocating the exposition of two other organisational issues, namely the 
action, and power and conflict perspectives. This chapter, therefore, takes as its core 
the exposition of these neglected perspectives which are located within the interpretive 
and radical paradigms respectively, in Burrell and Morgan's (1979) sociological model. 
With these considerations in mind, therefore, this chapter aims to balance the 
discussion of the functionalist theory discussed earlier, by considering the other three 
paradigms in Burrell and Morgan's model, namely the interpretive, radical humanist and 
radical structuralist, in order to elucidate some of their implications for organisational 
analysis. Once the theory of organisation encapsulated in the aforementioned three 
paradigms is put in place, we devote the final section of this chapter to a comparison 
between this theory and the VSM. 
155 
6.2 THE. SOCIOLOGICAL PARADIGMS 
Burrell and Morgan (ibid) proposed a-model which classifies social theory in 
terms of four key paradigms, according to their underlying assumptions about the 
nature of social science and society. These four paradigms, fundamental for 
organisational analysis, are obtained from the intersection of the subjective-objective 
debates in the theory of social science and the regulation-radical change debates in the 
theory of society. As shown in fig. 6.1 below, this produces the functionalist, 
interpretive, radical humanist and radical structuralist paradigms, each of which gives 
rise to theories and perspectives based on different sets of assumptions or frames of 
reference (Burrell and Morgan, 1979; Hassard, 1991; 1993; Hassard and Pym, 1990; 
Hazen, 1994). 
The Sociology of Radical Change 
Subjective 
Radical 
Humanism 
Radical 
Structuralism 
Interpretive Functionalist 
The Sociology of Regulation 
Objective 
Figure 6.1 Burrell and Morgan's sociological grid (after Burrell and Morgan, 1979) 
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6.2.1 ASSUMPTIONS ABOUT THE NATURE OF SOCIAL SCIENCE 
The work of social scientists, according to Burrell and Morgan (1979) reflects 
their assumptions (whether implicit or explicit) about the essence of the social world 
and the way in which it may be examined. They argue that social science is analysed 
with reference to four sets of assumptions relevant to ontology, epistemology, human 
nature and methodology (ibid). 
Ontological assumptions concern the nature of what is being investigated. Is the 
investigated reality external to the individual, i. e. does it come to the individual's 
attention from the outside (this is the realist view), or does it originate from the 
individual's own consciousness (the nominalist view)? Put differently, the concern is 
whether there is an objective (out there) reality, or whether so called 'reality' is the 
product of individual cognition. 
The epistemological assumptions are concerned with the basis of knowledge, 
i. e. with the way in which it is possible to acquire some understanding of the world and 
communicate it to others. In this manner, we can distinguish between two types of 
epistemological assumptions: positivist and anti-positivist. Whilst the positivist stance 
sees knowledge as something hard, real and capable of being transmitted in tangible 
form, an opposing view, the anti-positivist, which sees it as softer, more subjective, 
spiritual or even of a transcendental kind, based 'on uniquely subjective experience and 
insight. The epistemological debate, therefore, is about whether knowledge can be 
acquired objectively or has to be personally' experienced. 
Assumptions about human nature concern the relationship between human 
beings and their environment. At one 'extreme is the deterministic perspective which 
sees human beings as responding mechanistically to outside forces; at the other is the 
voluntarist perspective which sees man as a free agent with the power to create his 
environment. 
These sets of assumptions have direct methodological implications. The 
ontologies, epistemologies, and models of human nature to which social scientists 
incline will influence the way they attempt to investigate and obtain knowledge about 
the social world. For example, some social science methodologies take a nomothetic 
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view of the social world, treating it as the natural world, being hard, real and external 
to the individual, while others are ideographic, viewing the social world as more 
personal and subjective in nature. The methodologies which ensue will then tend 
respectively to be either quantitative or qualitative. 
Social scientists who take a realist view on ontology, positivist view on 
epistemology, deterministic view on human behaviour and nomothetic view on 
methodology are classified by Burrell and Morgan as taking an objective stance. Social 
scientists who take a nominalist view on ontology, anti-positivist view on 
epistemology, voluntarist view on human nature 'and ideographic view on methodology 
are classified as taking a subjective stance. The above classification of objective and 
subjective assumptions about the nature of social sciences constitutes the first 
dimension in Burrell and Morgan's sociological grid. 
6.2.2 ASSUMPTIONS ABOUT THE NATURE OF SOCIETY 
Burrell and Morgan's model draws, for its assumptions about society, on the 
work of earlier social theorists like Lockwood (1956) and Dahrendorf (1959), who 
attempted to distinguish between those approaches which concentrate "on explaining 
the nature of social order and equilibrium... and those-concerned with the problems of 
change, conflict and coercion" (Burrell and Morgan, 1979, p. 10). However, they 
replace the terminology of order-conflict or consensus-conflict, preferring to speak of 
the sociology of regulation and that of radical change. Those who emphasise 
regulation, speak of the status-quo, social order, consensus, etc. Those who emphasise 
radical change speak of modes of domination, contradiction, emancipation, etc. The 
classification of regulation and radical change about the nature of society makes up the 
second dimension of Burrell and Morgan's grid. 
When these two dimensions, i. e. the objective-subjective and regulation-radical 
change, are combined together, Burrell and Morgan's grid emerges with its four 
sociological paradigms (refer to figure 6.1 above). These paradigms are the 
functionalist, interpretive, radical humanist and radical structuralist. 
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Burrell and Morgan claim that their paradigms should be considered 
"contiguous but separate - contiguous because of the shared characteristics, but 
separate because the differentiation is... of sufficient importance to warrant treatment of 
the paradigms as four distinct entities" (ibid, p. 23). As such, the paradigms "define 
fundamentally different perspectives for the analysis of social phenomena. They 
approach this endeavour from contrasting standpoints and generate quite different 
concepts and analytical tools" (ibid p. 23). They "offer different ways of seeing" (ibid, 
p. 25). 
6.3 THE FOUR PARADIGMS 
In the following sub-sections, we outline the four sociological paradigms as 
proposed by Burrell and Morgan. 
6.3.1 THE FUNCTIONALIST PARADIGM 
It is the functionalist paradigm which has dominated the study of organisations. 
It is an objectivist perspective (refer to fig. 6.1 above). This frame of reference was 
strongly reflected in the discussion within the three preceding chapters. Its aim is to 
provide rational explanations of social affairs. The approach tends to see social 
engineering as the means of social change and the importance of understanding and 
maintaining order, equilibrium and stability in society is emphasised. In other words, 
this paradigm "is concerned with the effective regulation and control of social affairs" 
(ibid, p. 26). 
The sociological approach of the functionalist paradigm to social science is 
positivist. Characteristically it applies natural science models and methods to the study 
of human affairs, on the assumption that the social world is made up of concrete 
artefacts and relationships, which the approach aims to identify, study, and measure 
accordingly. It treats organisational features as objective realities whose character is 
entirely independent of people (Benson, 1977 a, b). The essence is "to create and 
systemise a language of organisational life that helps to structure organisational reality 
in a way that makes controlled performance possible" (Morgan, 1990, p. 16). Within 
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the functionalist paradigm, the mechanical and biological analogies are favoured as 
means of modelling and understanding the social world (Burrell and Morgan, 1979). 
6.3.2 THE INTERPRETIVE PARADIGM 
Interpretive theorists consider the use of mechanical and biological analogies 
inappropriate for analysing and studying the social world, and question the utility of 
focusing upon the analysis of structures. 
Like the functionalist paradigm, the interpretive paradigm is rooted in the 
sociology of regulation, but unlike functionalism, adopts a subjectivist approach (refer 
to fig. 6.1 above). It is concerned with the attempt to understand the nature of the 
social world as subjectively experienced by the individual. In this approach, social 
reality is viewed as an emergent process, proceeding from human consciousness and 
subjective experience, and without any external concrete form, though it is 
characterised by order and regulation (Hassard, 1991). Explanation of social reality is 
therefore sought from the perspective of the participant, who is actually engaged in the 
performance of social reality, rather than the independent observer who is unable to 
experience the experience for another (Burrell and Morgan, 1979). The aim is to obtain 
an understanding of a phenomenon by getting inside it. Interpretive social theory sees 
the social world as being a subjective creation with shared meanings arising from the 
fact that people are speaking and thinking in the same language, and from continuous 
day-to-day encounters and interactions. It is intangible in nature and is continually 
being reaffirmed or changed. 
In this view, organisations in the hard and concrete sense assumed by the 
functionalist paradigm do not exist (ibid). They are simply social constructs which 
mean different things to different people. 
It is therefore necessary for interpretive sociologists to explore the depths of 
human consciousness and subjectivity to discover the fundamental meanings which 
underlie social life' (ibid). They have to look at the sequence of events and contexts 
from which particular organisational patterns emerged, and the ongoing and constant 
succession of interactions by which a given view of reality is perpetuated (ibid). 
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Interpretive sociology is interested in understanding how organisational structures, 
goals and technologies are grounded in the ongoing activities of the concerned people 
(Benson, 1977 a, b; Burrell and Morgan, 1979). 
6.3.3 THE RADICAL HUMANIST PARADIGM 
The radical humanist paradigm develops a sociology of radical change from a 
subjectivist. stand-point (refer to fig. 6.1 above). Although it shares many 
characteristics with the interpretive paradigm, it is aimed at exceeding the constraints 
of existing social arrangements (Burrell and Morgan, 1979). It regards man as in an 
alienated state and considers that "social life should express rather than constrain our 
humanness" (Morgan, 1990, p. 22). 
A cornerstone of this -paradigm is the idea that human consciousness is 
dominated by ideological superstructures which drive a cognitive wedge between man 
and his true consciousness. This alienation or false consciousness impedes real human 
fulfilment. Thus, theorists looking at social reality in these terms provide a critique of 
the status quo and focus on release from existing social constraints to human 
development. The, radical humanist sees functionalist organisation theory as 
perpetuating the alienation, because its concentration on reification "hinders man's 
appreciation of the totality in which he lives" (Burrell and Morgan, 1979, p. 312). The 
view of organisational theory taken by radical humanists is dialectical and is developed 
by way of a general Marxist perspective. Adherents of this approach therefore 
emphasise radical change, modes of domination, emancipation, deprivation and 
potentiality (ibid). 
Organisations are seen as examples of the intermediaries which contribute to 
man's alienation from his true being. The radical humanist approach is developed, in 
particular, through critical theory (Hazen, 1994), which is centred in the concepts of 
totality, consciousness, alienation and praxis, and provides insightful critique of such 
alienating intermediaries and the way they reflect and sustain particular modes of social 
life. 
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6.3.4 THE RADICAL STRUCTURALIST PARADIGM 
Whereas theorists located within this paradigm also advocate a sociology of 
radical change, their viewpoint is contrasted with the previous one by its objectivism 
(refer to fig. 6.1 above). Their approach in this sense has many similarities with that of 
functionalist theory, but is committed to radical change, emancipation, and potentiality. 
The analyses of radical structuralists emphasise structural conflict, modes of 
domination, contradiction and deprivation. The main concern is to understand the 
structures within society, and their interrelationships, and to change the world. 
In contrast to the radical humanists, whose critique focuses upon 
consciousness, the radical structuralists perceive social reality as having an objective 
factual existence, and focus on structural relationships within that world. Radical 
structrualism emphasise the fact that radical change is built into the nature and 
structure of society. Both approaches, however, share the aim of releasing man from 
these forces in society which dominate him. This is seen as occurring through 
fundamental conflicts in society which give rise to political and economic crises; these 
disrupt the status quo and lead to the introduction of radically different social forms. 
Organisational theorists whose work lies within the radical structuralist paradigm are 
concerned with the central notions of totality, structure, contradiction and crisis. 
Enough examples have been given of functionalist theory in the preceding 
chapters. We shall now concentrate on the three alternative paradigms, taking each in 
turn and studying it in more depth. 
6.4 INTERPRETIVE ORGANISATIONAL THEORY 
It is often assumed by organisational theorists that organisations have goals and 
rules which exist separately from the viewpoints of the participants (Bittner, 1974), and 
that actions are explicable in terms of such goals or rules, without need to look at the 
social processes whereby such symbols are made accountable to participants 
(Silverman, 1970). This usually implies a reification of organisations (Simon, 1964; 
Berger and Pullberg, 1966; Silverman, 1970), in the sense that "they are conceived as 
things which are separate from the definitions and purposes of their members, and 
162 
[this] creates difficulties when one attempts to assess the health, survival or 
maintenance of social as opposed to biological systems" (Silverman, 1970, p. 219). 
In contrast, the interpretive approach recognises that action is the result of the 
purposes of those concerned , and the meanings that they attach to situations 
(Silverman, 1970; Silverman and Jones, 1976; Berger and Pullberg, 1966; Goldthorpe, 
1966), which in turn are sustained and modified by interactions both within and outside 
the organisation concerned. Ilie reality of the world ý is not given or fixed, but is 
constructed, sustained and modified through human interaction (Berger and Pullberg, 
1966; Silverman, 1968; 1970; Silverman and Jones, 1973; 1976; Filmer et al., 1972; 
Goldthorpe, 1966). The only reality a structure has is that of the "human activity that 
produced it" (Berger and Pullberg, 1966, p. 63). This would imply that objective 
factors, such as technology, market and structure derive their meaning from that given 
to them by those involved and the end to which they are related. Each person acts in 
terms of his or her own world view; similarly, an observer's view of a situation may be 
coloured by a world view quite different from those of the participants, causing 
distortion of meaning to those involved (Silverman, 1970). Social action, therefore, has 
to be explained in terms of the participants' own definitions and purposes. The 
perception of any act may vary with time and circumstance: "different individuals ... at 
different times or in different situations, assign varying meanings to what appears to an 
observer to be the same act" (ibid, p. 130). 
Although Burrell and Morgan would have it otherwise (they put him at the 
subjective edge of the functionalist paradigm) we shall consider Silverman's action 
perspective as an example of interpretive thinking. 
The action perspective is characterised by three main pillars: the 'origin or 
history of organisations, the nature of behaviour within them, and organisational 
change, as follows (ibid): 
1. The origin of the organisation: Attempts to explain how organisations form 
and develop need to take account of their societal context (Silverman, 1970; 
Stincombe, 1965; Kantrow, 1986; Martin et al., 1985; Rowlinson and Hassard, 1993). 
However, because organisations, have traditionally been viewed as relatively closed 
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systems, this problem has not received the attention it demands. The systems approach 
has generally seen organisations as arising from the internal differentiation of system 
parts which has come about in response to the environment. The nature of " 
organisations is to be explained, therefore, in terms of a society's stage of development 
and the environmental conditions with which it has to cope. In contrast, the action 
approach, would base its explanation on the fact that organisations are created by 
specific people or groups, so the question arises of who these people are, with what 
situational definitions and purposes did they act, what is the relationship between the 
expectations of those in the organisation and its style of authority, and the knowledge 
and perceptions of the society and the organisation's founders. 
In this regard, Stinchcombe (1965) points out that irrespective of their 
purposes, those who found organisations, tend to base their thinking about what 
constitutes organisational efficiency from what is generally known and believed in their 
society at the time, and organisations therefore reflect the prevailing meaning-structure. 
However, as the expectations of some of those involved are not fulfilled, and as new 
people come into the organisation, changes may occur in the interactions within the 
organisation which in turn impact on the meanings and patterns of interaction 
prevailing in the outside society. 
2. Action in organisations: Much empirical research within the functionalist 
tradition has attempted to link visible elements in organisational structure, such as 
technology, the nature of authority and chances for promotion, to the way participants 
act. The responses of the participants are said to be governed by the presence or 
absence of rewards such as the chance of greater remuneration or satisfying 
interactions with colleagues and supervisors. However, knowledge of the ' objective 
characteristics of an organisation proved inadequate as a basis for predicting behaviour 
(Silverman, 1970). 
Morse (1953) suggested that satisfaction depends not only on the rewards 
themselves, but also on the degree of difference between them and what was expected. 
This view provided the basis for an alternative approach favoured by psychologists in 
particular. However, the meaning attached to the expectation was not adequately 
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considered in this approach. Karpik (1968), Goldthorpe (1966) and Clark and Wilson 
(1961), by contrast, have concentrated on what they call social expectations, the 
subjective meanings which vary according to the social context, so that experience has 
very variable impact upon satisfaction. Karpik's (1968) study, for example, revealed 
different consequences of expectations among urban and rural workers, while 
Goldthorpe's (1966) study of the Vauxhaul assembly-line revealed the role of the 
worker's own subjective interpretation in creating the realities of work. 
According to Karpik (1968), a person's interests, tendencies, status and the 
context in which he acts, determine the social meaning of an expectation, so analysis in 
terms of the actors' expectations, though an improvement on the positivist stance, 
nevertheless is insufficient. The action frame of reference in Silverman's terms seeks to 
understand participants' definitions of the situation and their goals, making it possible 
to understand their actions. Organisational analysis must, then, begin by distinguishing 
the orientations which different members hold, derived from their various historical 
experiences and status's, and from the differing experiences of organisational personnel, 
as a result of which certain goals and expectations may be encouraged or discouraged 
(Silverman, 1970). 
These different orientations result in considerable variation in the nature of the 
environment in the organisation among the members; this in turn affects their responses 
to the behaviour of others, at whatever level of the organisation. 
3. Organisational change: The action frame of reference recognises both 
external and internal sources of change, i. e. those which stem from contacts among 
those concerned (Silverman, 1970; Stincombe, 1965). 
The meanings brought in by the organisation's members from the wider society, 
as well as those specific to the organisation itself, combine to create different types of 
involvement which may alter an individual's attachment to the organisation. As 
suggested earlier, change is influenced by the society in which the organisation is 
located, but this is not to say that there is a mechanical relationship between 
organisational structure and a changing environment; rather, the relationship will be 
governed by the participants' definitions of the situation (Silverman, 1970). 
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Cohen (1968) highlights the contribution of the action approach in explaining 
how change arises out of the interaction of the actors, confirming some of their 
expectations and refuting others. It also involves the fulfilment of certain goals and the " 
recognition that other goals are unattainable, so that participants define the situation 
anew and reorientate their actions accordingly. Their interactions also impact on the 
body of knowledge held by the organisation (Silverman, 1970). 
6.5 RADICAL HUMANIST ORGANISATIONAL THEORY 
It was suggested previously that this work tends to draw upon Marxist ideas to 
develop a dialectical view of organisational theory. Benson's dialectical theory may be 
taken as typical. 
Dialectical theory explains the transformation process concerning the 
production, reproduction, and destruction of particular organisational forms. An 
attempt is therefore made to find basic principles which explain how and why particular 
social orders emerge and are destroyed (Benson, 1977a). It is based on the four 
concepts of social construction/production, totality, contradiction, and praxis (ibid). 
1. Social construction/production: An organisation has no fixed and 
determinate reality, but undergoes a continual process of social construction reflected 
in such features as its objectives, structure, the technology it uses, and informal 
relations. Attention in the dialectical perspective is focused upon the way a specific 
organisational form has come about and, once established, the way that form is 
perpetuated or replicated (ibid). 
This approach holds that people's interactions with each other build up social 
patterns which gradually modify or replace previous institutional arrangements 
(Benson, 1977a; Harvey and Mills, 1970). Thus, the social structure of relationships, 
roles and institutions is built from people's everyday encounters and confrontations. 
Dialectical explanations uncover the 'patterns of organisational life: the 
alternatives conceived by actors, the constraints upon their decisions, and the power 
bases of various actors. The processes through which the patterns are maintained 
and/or modified can then be studied. 
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The existing social structure itself constrains people's actions. Power 
relationships tend to occasion re-production of the existing social structure, including 
the main features, and the existence of interest-groups and the ability of the latter to " 
defend their interests in the given context (Benson, 1977a, b; Heydebrand, 1977; 
Bucher, 1970). The construction of an organisation is therefore guided by the capacity 
of various participants to control the direction of events, and their mobilisation to seek 
new structural arrangements which better serve their interests. The ability to harness 
commitment and resources will render those concerned much more powerful in the 
organisation, placing them in a better position to impose and enforce their conception 
of reality (Benson, 1977a). 
Within radical humanism, power is often regarded as the cornerstone of all 
other organisational features. The goals, technologies, division of labour, etc. we 
perceive in the organisation can be taken as reflecting certain influential interests, either 
internal or external to the organisation. Through the exercise of power, a paradigm is 
enforced, action premises are established, the relationships between components are 
arranged, and environmental interchanges are negotiated. 
Dialectical 'analysis is also concerned with how people are empowered to 
oppose the organisation's official authority structure and in the end, to replace it. As 
people attempt to transcend existing constraints, they confront and resist the 
established order, bringing about social change (ibid). 
2. Totality: The dialectical approach holds that the study of social phenomena 
should pay attention to the numerous ways in which they are interrelated, so that no 
structure can be seen in isolation from the larger, concrete entity of which it is part 
(Benson, 1977a, b); thus, the organisation must be seen in the context of the larger 
society. 
The social structure produced in the first stage, consists of complex wholes, the 
parts of which are connected but maintain a degree of independence. Because social 
construction is an emergent, partially autonomous process, the orderly, rationalised 
system of social relations may still be broken down, despite the exercise of power, as 
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social construction proceeds. The dialectical approach therefore sees emerging social 
arrangements, as well as those already in place, as part of a totality (Benson, 1977b). 
The focus of dialectical analysis is the total organisation of which the restricted, 
traditional view upheld by administrators, is only one part. The organisation has to be 
seen as a concrete total phenomenon and the intricate interrelationships among its 
elements must be carefully examined. Attention must be paid to the underlying process 
through which the observed order emerged and was perpetuated. An explanation is 
sought to account for the systematic relationships among organisational components, 
which are seen to be rooted in a basic underlying structure such as the power structure, 
which gives rise to morphological change (Benson, 1977a). 
3. Contradiction: The dialectical approach views the organisational totality as 
subject to ruptures, breaks, and inconsistencies in the social fabric. This is what is 
meant by the general term, contradiction (ibid). The view of many theorists that the 
organisation is reasonably coherent and integrated, rationally articulated or functionally 
adjusted, is an abstraction. A careful look at the multiple levels of the organisation and 
its relations to the larger society makes contradictions strongly evident. 
Some elements of social construction-production, despite administrative efforts, 
remain beyond the reach of rationalisation. The structures produced by the 
rationalisation process resist further rationalisation. Contradictions can lead to radical 
breaks with the present order (ibid). 
The multiplicity of interrelated contradictions produced by the ongoing 
processes of social construction both within and outside the organisation, form clusters 
or patterns depending upon the ways in which components of the organisation and 
society are engaged. 
There are two ways in which social production gives rise to contradiction, the 
first being the inevitable contradiction between ongoing production and the social 
formation which existed previously. The contradiction between the reification of the 
organisation as a determinate thing standing over and against people and the ongoing 
process of production, is the cause of social alienation. When this contradiction is 
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recognised and action taken to overcome it, the present order is rationally challenged 
and its limitations overcome, leading to praxis, in pursuit of a new order. 
The second, is the carrying out of the production process in various social 
contexts which affect and limit the process of production differently, producing 
multiple and incompatible social forms. It is only partially possible to regulate the 
process through authoritative direction. There are many levels and divisions within the 
organisation. As a result, different contexts evolve, within which social production 
occurs to some extent independently, bringing about contradictions which rend the 
social fabric. 
Heydebrand's (1977) general perspective on social life, based on critical or 
dialectical Marxism, is centred on the contradiction between the new social formations 
constantly evolving and the arrangements produced previously. Both the present 
structure and the historical background of the organisation therefore warrant 
investigation. In a wider context, contradictions within an organisation may be 
stimulated by those within the society as a whole. 
4. Praxis: The fourth key concept is this frame of reference is praxis, "the free 
and creative reconstruction of social arrangements on the basis of a reasoned analysis 
of both the limits and potentials of present social forms" (ibid, p. 5). 
Praxis is a term used both to describe the tendency of people under some 
circumstances to become active agents reconstructing their own social relations and 
ultimately themselves on the basis of rational analysis (Hazen, 1994) and to express the 
commitment of social scientists within this approach to contribute towards producing 
new social formations with a view to liberating human potential (Benson, 1977a). 
Dialectical analysis has a role in this regard, in that it highlights the arbitrary 
nature of established social patterns and structures. Their form is not necessarily an 
immutable one. Dialectical analysis points out the inconsistencies and constraints of 
social 'reality' and explains the process of change. This perspective challenges those 
which affirm the present order, or which deal only with major adjustments or 
variations. The theory recognises that organisation theories have been produced by 
particular groups of people acting within a limited context on the basis of their practical 
169 
concerns. Theories reflect the social context in which they were created and the 
interests of their creators while also influencing organisation construction by guiding 
efforts at understanding and controlling them. An important area for study, therefore, is 
the use of theories to underpin administrative control and as blue-prints for major 
organisational change. 
Dialectical analysis concerns itself with the removal of constraints upon praxis, 
with a view to realising human potentialities. The commitment to social reconstruction 
is "toward the freeing of the process of social construction from blockages and 
limitations occasioned by dominance" (ibid, p. 18). Ultimately, the goal is to attain a 
social situation in which people are free jointly to control their direction of change, 
based on their rational understanding of social processes. 
6.6 RADICAL STRUCTURALIST ORGANISATIONAL THEORY 
Social theorists who have taken the radical structuralist perspective on 
organisations have provided a critique of the functionalist approach, which they have 
seen as serving capitalism; of taking empiricism to irrational extremes; of neglecting the 
role of historical factors; of ignoring the Marxist perspective; of underestimating the 
significance of class relationships in contemporary society; and of focusing on 
preservation of the status quo, rather than accounting for social change (Burrell and 
Morgan, 1979). 
The radical structuralist approach to the study of organisations highlights the 
necessity of studying the totality of the social formation before an attempt is made to 
understand the system's constituent parts (ibid). Organisations can only be understood 
in terms of the social context which shapes them. 
The radical structuralist perspective treats structures as concrete and 
comparatively fixed entities, which exist 'out there', independently of the individual 
consciousness: "Social reality for the radical structuralist is not necessarily created and 
recreated in everyday interaction. Reality exists independently of any affirmation which 
takes place in everyday life" (ibid, p. 358). From this point of view, organisations are 
170 
structural facticities, but are also a partial reflection of the totality of the wider 
structure of which they constitute elements. 
The importance of the concept of contradiction to organisational theory, from 
the radical structuralist standpoint, is that many of the contradictions within society 
come to the fore at the point of production. The contradictions between the relations 
and the means of production, capital and labour, the measure of and use of labour time, 
and the fundamental problem of over-production, which are some of the deep-seated 
contradictions in the social formation as a whole, are strikingly evident in 
organisations, especially those of an economic nature (ibid). 
The radical structuralist view of macro-social change being characterised by 
extreme structural contradiction and dislocation (crisis), has significance for 
organisations, which are necessarily involved in this process. Any change in totality, 
must inevitably bring about change in organisational forms. Organisational change is 
thus seen in terms of changes occurring in the wider context. Organisations observe 
and reflect and respond to the whole society in which they operate. Organisations in 
crisis, therefore, are seen by the radical structuralists as reflecting the movement of 
totality from one crisis to another (ibid). 
The Marxian approaches in radical structuralism base their view upon the tenets 
of Marxian political economy, focusing on the economic sub-structure of society, 
especially as reflected in monopoly capitalism. Contradiction is seen as a central notion, 
in that it explains how periodic crisis is generated leading to ongoing structural change 
and, eventually, transformation of the totality of capitalism (ibid). 
Braverman (1974) is a key exponent of this approach. One of his main concerns 
is with the de-skilling of work, which he considers to be a firmly rooted characteristic 
of organisations. Braverman analyses the evolution of the labour process as it reflects 
the relations of production under capitalism, in terms of the class system. His concern 
is the overriding impact on the labour process of the accumulation of wealth; he sees 
labour power as a commodity "organised ... according to the needs of 
its purchasers, 
who are, primarily, employers seeking to expand the value of their capital" (ibid, p. 82). 
Thus, antagonistic relations are inevitable. Braverman sees organisations as hierarchical 
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systems, and believes that the present organisational and social structure makes it 
impossible to bridge the gap between interest groups. It is the coercive power of some 
groups which holds organisations together. Since the only consensus is enforced, and 
class relationships are seen as essentially exploitive, the potential for conflict always 
exists. The task of managers is to keep such conflict under scrutiny and to control the 
labour process to the benefit of those with power (Jackson, 1991). 
From this perspective, Braverman considers the various schools of management 
thought and the role they play in the development of the capitalist mode of production 
(Burrell and Morgan, 1979). Taylor's scientific management, for example, he sees as an 
approach to the control of alienated labour, rather than a scientific approach to 
optimising work methods. The principles of Taylorism are seen as having reduced 
workers from craftsmen to general and undifferentiated labour, adaptable to a large 
range of simple tasks, with science concentrated in the hands of management 
(Braverman, 1974). Braverman supports his contention with details of historical events 
drawn from throughout the capitalist world. He attaches particular importance to the 
scientific-technical revolution. He sees the development of machinery as having 
provided management with alternative ways to do what had once been done by 
organisational and disciplinary means, and therefore, as constituting part of the control 
system of the organisation. To Braverman, any sociotechnical system under capitalism 
represents a modern scientific, dehumanised prison of labour (Burrell and Morgan, 
1979). 
Regarding the form taken by monopoly capitalism, Braverman follows Baran 
and Sweezy (1968), maintaining that it consists primarily of monopolistic 
organisations. However, for him, these are more consumers of surplus labour than 
producers of surplus value. He sees the existence of the modern corporation as having 
consequences to do with marketing, the structure of management and the function of 
social coordination (Braverman, 1974), each of which is seen as serving to consume 
surplus labour. 
Nonetheless, Braverman considers it impossible for all surplus labour to be 
absorbed by capitalism, leading inevitably to the existence of a reserve army of the 
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working class, among whom poverty and degradation are at their highest levels 
(though Braverman argues that these are essential features of monopoly capitalism, 
even among employed labour) (Burrell and Morgan, 1979). 
To Braverman, contemporary schools of management theory all reflect the 
development of the labour process within monopoly capitalism, and become an 
important motive force in this process in their own right. Thus, not only do they 
describe and legitimate the labour process within advanced capitalism, but they actively 
intervene to ensure its survival and continued good health (ibid). 
With this exposition of the theory of organisation encapsulated in the alternative 
paradigms, we move on to the next section to compare the VSM with the theory of 
organisation situated within the interpretive, radical humanist, radical structuralist 
paradigms. The aim is to reveal similarities and differences (domains of superiority) 
between these different approaches in their attempt to study organisations. 
6.7 INTERPRETIVE. RADICAL HUMANIST AND RADICAL 
As explained earlier, the theory of organisation situated in each of the 
aforementioned paradigms reflects a different perspective or frame of reference. Each 
paradigm, as it was shown, addresses certain issues which have not been taken care of 
by the other paradigm(s). Each has its own particular emphasis and range of usefulness. 
The point of departure of the interpretive theorists, for example, is their recognition of 
the shared perceptions, meanings and culture which come about from the on-going 
social interaction among the participants of the organisation and which leads to the 
construction, maintenance and change of organisational reality. This dimension has not 
been dealt with by the functionalist theory of organisation which depicts organisation 
structure as a useful tool to enhance organisational control and effectiveness. 'ne 
radical paradigms, on the other hand, take as their point of departure the. issue of 
power and conflict in organisations. Ihis issue, the radical theorists believe, is not 
addressed by the other two paradigms of Burrell and Morgan's model. T'he radical 
humanist theorists, for example, maintain that the existence of the power dimension in 
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organisations may prohibit debate and constrain the on-going interaction which is 
necessary for freely creating, maintaining and changing social reality. They indicate that 
some participants may be in more dominant positions over others, thus permitting the 
imposition and enforcement of their power. 
The VSM, as we have came to know it, pays attention to the structure of the 
organisation and the way in which its management activities are arranged to support 
the implementation of the operations. Paramount importance is given to the proper 
functioning of organisational structure to enhance effectiveness and efficiency and thus 
viability. The essence is to understand how organisations are capable of independent 
existence. It seems that, in general, with the VSM, little attention is given to 
considering the different viewpoints of participants in the system or engineering the 
interaction between them. Also the issue of power and conflict is not given much 
attention. Beer, of course, is aware of these issues. For example, in The Heart of 
Enterprise, Beer stipulates: "Articulation of the metasystem has to do with agreement 
about how the various roles involved are being discharged... It is a continuous 
negotiating process - or ... it is a continuous struggle for power ... power is undeniably a 
critical factor in organisational mores" (Beer, 1979, pp. 369-370). In Diagnosing the 
Systeinfor Organisations, Beer argues that in all viable systems, there is an equation of 
power: "'Me will for survival seems to govern this equation" (Beer, 1985, p. 91). Beer 
also adds: "The role in the enterprise of the people who actually constitute the 
organisational structure is paramount" (Beer, 1979, p. 141). In a more recent 
publications, Beer maintains "that the pursuit of power is ubiquitous and prevailing" 
(Beer, 1994b, p. 7). Nevertheless, the emphasis of his work is on the proper design of 
organisation and communication and control systems. 
We have, in previous chapters, compared the VSM with functionalist 
organisation theory. In what follows, we compare the VSM with the theories of 
organisation located in the three alternative paradigms of Burrell and Morgan. We do 
this first by pointing out the similarities which exist between them. Then we look at 
domains where the theories within the aforementioned paradigms show superiority 
over the VSM and vice-versa. 
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6.7.1 SIMILARITIES 
1. The VSM is holistic by nature. An organisation is seen as made up of 
interdependent subsystems whose behaviour cannot be understood by obtaining an 
understanding of any of its subsystems (Beer, 1979; 1985). The argument is that the 
whole exhibits unique properties which none of the parts possesses (Ackoff, 1981; 
1986; Checkland, 1981a). It is maintained that the whole is more than the sum of the 
parts. This issue is highlighted by the synergistic notion embedded in the VSM, i. e. 
getting the most out of uniting the parts together. Furthermore, this holistic nature 
offers a powerful way of thinking about and handling complexity. Ibis notion is 
captured nicely in the recursive nature whiclý distinguishes the VSM. 
Similarly, theories operating within the interpretive, radical humanist and radical 
structuralist paradigms also make use of the holistic notion. The interpretive theorists, 
for example, maintain that understanding the multiple viewpoints, rather than a single 
viewpoint, would give better understanding of the way organisations behave. One of 
the main pillars of the radical paradigms is the idea of totality through which attention 
is given to the multiple interconnections of organisational parts. From the radical 
perspective, organisation structures are regarded as "parts of a larger concrete whole" 
(Benson, 1977a, p. 4). 
However, holism means different things in the different paradigms. 
Understanding different viewpoints subjectively is very different to understanding the 
whole objectively. In radical paradigms, organisations are located in society and their 
history is studied. 
2. The organisation, according to Beer, is envisaged as being open to the 
environment. Organisations are made up of interdependent subsystems in constant and 
continuous interaction with one another and with the changing environment in which 
they operate. One of the survival necessary conditions is, therefore, the ability to adapt 
to the changing environment in which the organisation operates. Environmental 
complexity is dealt with scientifically through Ashby's law of requisite variety, i. e. the 
deployment of both variety attenuators and amplifiers. 
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Organisation theory within the three paradigms takes for granted that 
organisations are embedded in the broader society. Therefore, theorists view 
organisations as being open to the environment. Indeed, Silverman (1970) asserts that 
organisational processes can only be understood in the wider social context. The 
environment, he maintains, is the source of meanings through which individuals define 
their action and make sense of the others' actions. Ile radical perspective theorists 
claim that conflict in society is reflected in the organisation. The issue of power, they 
indicate, generally extends beyond the boundaries of the organisation itself. However, 
very different abstract variety balance versus subjective meanings and society effect on 
organisations mean different things in the diderent paradigms. 
3. Both the VSM and theorists of the interpretive, radical humanist and radical 
structuralist type concentrate on particular organisational issues in providing their 
analyses and recommendations. However, these are very different in each case. Ile 
VSM, for example, concentrates on the issue of organisation structure to improve its 
effectiveness and efficiency. The minimum requirement for an organisation to be viable 
is set out by the VSM. 
On the other hand, the interpretive theorists grant attention to organisational 
culture. They see this as of paramount importance. From it, other organisational 
aspects like structure and goals would follow. Therefore, if enough attention is granted 
to the cultural aspect of organisations its effectiveness and efficiency would improve. 
By the same token, the radical theorists maintain that power and conflict issues 
exist in all organisations. Therefore, to improve understanding of organisational 
behaviour, enough attention needs to be addressed to these issues. Any other 
organisational features, i. e. structure, goals and technology, may indeed be understood 
in relation to the role they play in sustaining and developing the system of power. 
4. Following very much from the pervious point, both camps provide a limited 
representation of what an organisation is (Morgan, 1986). For example, the VSM, as 
indicated earlier, pursues organisational survival and viability. What Beer is claiming to 
do, in fact, is to unearth the laws underlying the viability of systems. In so doing, the 
VSM can be seen as employing a host of analogies for the purpose of proving its 
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generality. Ile VSM actually integrates the strengths of depicting organisations as 
machines, together with those of conceiving them as organisms and brains. 
Ile interpretive theory makes use of the cultural analogy in the sense that 
attention is given to the on-going process of reality construction by individuals 
(Morgan, 1986). Attention is paid to the different perceptions of reality, the values and 
beliefs of organisational members and the coordination of these viewpoints. Ile radical 
paradigms, on the other hand, make use of the coercive analogy in organisations which 
depicts conflict, power and contradiction (Morgan, 1986; 1989.; 1993). 
5. There is strong emphasis within the VSM on the concept of regulation. In 
fact, the whole structure of the VSM is built around Ashby's law of requisite variety, 
which is essentially a regulatory mechanism to enable better regulation and control of 
the situation under consideration (the organisation). In this sense, the manager is 
enabled to control the operations of his organisation and the organisation as a whole 
seeks to regulate the environment in which it operates. 
The interpretive theory similarly operates from a sociology of regulation point 
of view, as was shown earlier, to enable understanding of regulation and control. 
Understanding the different viewpoints can be a mean to achieve consensus among the 
different participants about the values and purposes to be pursued. In contrast, the 
radical paradigms are interested in change in the basic structure, emancipation, etc. 
6.7.2 
1. Reality, according to Beer, does not offer "itself for straightforward 
observation. In fact the observer must dig beneath the surface to discover it. 
Nevertheless, it is only the observer who decides what the system is and what 
purpose(s) it serves. The different viewpoints operating within the organisation are not 
seen as essential in creating reality. This is a matter which Espejo, in his recent work, 
tries to redress. He points out that an organisation is a multiple system resulting from 
the interaction and negotiation of the multiple viewpoints participating in it (Espejo, 
1989; 1990; 1991; 1993) 
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Reality, according to the interpretive and radical humanist theorists, comes 
about as a result of the creative constructions of the members. in order to understand 
the organisation, it is important first to know the intentions of the different members 
who construct it, that is, participate in it. This would not be obtained without the 
involvement of the observer in creating reality. However, the observer also has to 
grapple with participants' conceptions. There is more attention to subjectivity in the 
interpretive and radical humanist paradigms. 
2. Organisational change within the VSM may well be described as conservative 
in character, i. e. in terms of adaptation to the environment depending on the 
opportunities and threats of the environment. Internal change deriving from conflict has 
no room within the VSM in the sense that the different parts and members are seen to 
share the same values and purposes. The overwhelming emphasis in the VSM is on the 
design of adaptive and goal-seeking organisations. 
Within the interpretive paradigm, however, change may take place both 
internally resulting from the on-going interaction of the perceptions of different 
members about reality or externally coming from the environment. Nevertheless, 
change within this paradigm is still seen to be conservative, i. e. there is no real 
attention to radical change. 
Within the radical paradigms, however, change, as the name suggests, can be 
catastrophic, resulting from individual differences or group or class conflict. The cause 
of change may result from actions, either internally or externally. The purpose of such 
change is to liberate human potential from the present structures that inhibit it. People 
thereafter should be able freely to control the direction of change. 
3. The VSM analysis takes organisational goals or purposes as decidable at S5 
level. It is, thereafter, the duty of the organisation to attempt to achieve these purposes 
as effectively and efficiently as possible, by delegating control to the parts. However, 
the source of the goal towards which the organisation strives may not be so delegated 
(Flood and Jackson, 1991). It is often assumed that there is shared agreement on the 
goals to be pursued by the different parts and that harmony will prevail between 
organisational goals and those of the individuals. From the interpretive and radical 
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humanist perspectives, however, introducing organisational goals or purposes in this 
manner is simply reification. It overlooks the interest which men may have in 
concealing their activities from an outside observer (Silverman, 1970). It also 
disregards the diversity of goals and purposes that the different participants attach to 
their roles in the organisation. According to the interpretive perspective, men usually 
define and judge actions by referring to a set of constraints. Radical theorists hope for 
democratic participation by all members in some future organisations and societies. 
4. There is no reason, in terms of the interpretive approach, to take it for 
granted that the system needs of adaptation or survival will govern the reactions of 
members of organisations to the actions of others or to the changing characteristics of 
the environment. Whilst different individuals and groups may equally pursue efficiency 
or adaptation, the sort of organisational structure that would provide them with this 
may be very different, because of their other ends. 
Within the VSM, it is often assumed that the individual's action is governed by 
the organisation's need for adaptation and goal-seeking. Further, it is always assumed 
that the different operational elements making up SI, will pursue the same goals as 
those put forward by the organisation (the system in focus). Conflict, therefore, does 
not have room to exist because shared agreement on purposes is assumed to be 
achieved, i. e. natural. Conflict, Beer argues, can be handled if enough attention is given 
to the proper design of structural mechanisms. Therefore, the recursive structure, with 
its identical subsystems, can be employed to obtain knowledge about how the 
organisation is doing in terms of goal-seeking and adaptation. 
5. Although the overwhelming emphasis within the VSM is on the technical 
interest aiming at improving organisational effectiveness and the efficiency of goal- 
seeking and adaptive organisations, nevertheless, the role of the individual is catered 
for, in some senses (Jackson, 1991). Beer is in favour of granting as much autonomy as 
possible to individuals, thus allowing decentralisation of decision-making and control 
processes. Ile hoped for benefits are the ability of the management of the metasystem 
to concentrate on important issues and, in the meantime, allow for development of 
human potential, that is, participation, initiative and creativity to be employed lower 
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down for the service of organisational purposes. The demand for autonomy, therefore, 
does not stem from a prime concern about the individual, but is recommended in order 
to enable better achievement of organisational effectiveness and efficiency. 
The radical humanists' point of departure is the "genuine" participation of the 
members of the organisation in constructing reality for the purpose of reasing human 
potentialities by the removal of constraints. Iberefore, members of the organisation 
need to be put in control of their own destinies, rather than be seen as servicing 
administrative needs. What Beer does not consider seriously is. that, if the dimension of 
power is operational in organisations, then many aspects of the VSM which Beer sees 
as increasing autonomy and decentralisation will instead be regarded as a powerful 
means to increase the control of the elite (ibid). The use of power can Emit the 
autonomy of individuals for the advantage of a powerful administration. 
6. The interpretive theorists argue that human beings are the most crucial factor 
in organisations. Iley can attribute meaning to the situation they experience and can 
perceive in organisations whatever purposes they desire and act accordingly: "Since 
action is goal-oriented, that is, concerned with the attainment of certain subjectively- 
perceived ends, the actor chooses, from among the means of which he is aware, the 
action that seems most likely to produce what he would regard as a satisfactory 
outcome" (Silverman, 1970, p. 130). Tberefore, long-term survival is seen as the ability 
of the organisation to achieve shared values and beliefs. 
The VSM, on the other hand, puts emphasis on the proper design of adaptive 
and goal-seeking structures. Long-term survival depends on the ability of the 
organisation to perform effectively the five functions outlined by Beer. This perhaps 
prevents enough attention being given to the ways in which shared values and 
perceptions are formulated. 
7. Theorists of the interpretive, radical humanist and radical structuralist type 
maintain that in order to understand organisations today, there is a need to comprehend 
them as they have been in the past, and indeed, to understand how and why they 
developed in the first place. However, history is not granted attention in the VSM 
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although the circumstances of organisational emergence and original purpose(s) may all 
be keys to understanding the organisation's present role. 
6.7.3 SUPERIORITY OF THE VSM 
1. The VSM is a powerful diagnostic tool. It can offer specific 
recommendations for improving the performance of any organisation when it is 
compared to the VSM. Not only is it useful for diagnosing existing organisations, but 
also it may be used for designing new ones according to the viability laws. It is argued 
that when organisations cease to perform well, it can be assumed that the cybernetic 
rules underlying viability are being violated (Flood and Jackson, 1988). 
Theorists of the interpretive and radical paradigms, as indicated earlier, 
concentrate on different and often broader issues. Interpretive theorists, for example, 
grant maximum attention to the cultural issue, i. e. the maintenance of the different 
values and perceptions. If organisations are not performing well, they believe, attention 
need to be directed at the culture. However, 'this is a general and broad issue rather 
than specific. Indeed it is impossible to design a culture for a non-existing organisation. 
The same argument applies for the radical theorists who maintain that organisational 
problems stem from lack of attention to the issue of power. 
2. From the interpretive and radical humanist perspectives, members 
participation in reality formulation actually increases the complexity to be handled. In 
fact, it is this aspect that the VSM is most suitable for, i. e. handling complexity. 
Variety, which is a subjective measure of complexity, may'prove to be powerful 
., G., aACf, j 
in such cases. The VSM may also offer a useful basis, for facilitating the 
interaction between the different viewpoints to communicate freely and share a 
common language, if careful attention is paid to the design of information system on 
the basis of Ashby's law of requisite variety. Therefore, the VSM may offer successful 
means for channelling the communication between the different participants. 'Me model 
itself acts as 'hermeneutic enablee to allow discussion of issues of structure and 
communication (Hamden, 1989; Espejo and Hamden, 1989b). 
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3. The VSM is essentially recursive by nature. This notion addresses the 
question of centralisation versus decentralisation. There are, at each level of recursion, 
five functions that need to be performed adequately if the system is to be viable. 
Implementation is, in fact, by function as opposed to the hierarchical structure (Flood, 
1992; 1993). Lower recursive levels are granted as much autonomy as is consistent 
with organisational cohesion. Control processes are spread throughout the structure of 
the VSM- Unlike the hierarchical structure all recursive levels, from the smallest 
component to the most inclusive, take part in the control function. Perhaps, therefore, 
the VSM may offer a realistic means of achieving some of the ideals of interpretive and 
radical theorists. 
6.8 CONCLUSION 
The exposition of this chapter is based, by and large, on the Burrell and 
Morgan's sociological grid, which comprises four paradigms useful for organisational 
analysis. 1"he organisation theory discussed in the previous three chapters reflect an 
orientation and bias towards the functionalist paradigm. This chapter took as its task 
the exposition of organisation theory in the three alternative paradigms. In this 
connection, the organisation theory dominating in the interpretive, radical humanist and 
radical structuralist paradigms was expounded. In the final section of this chapter, the 
VSM was compared with the theory of organisation situated in the alternative 
paradigms. On the basis of this comparison, one can say that judging the superiority of 
any camp is not a simple task. This stems from the different paradigm s to which they 
adhere and which, necessarily, reflect different viewpoints. Put differently, given the 
incommensurability of paradigms, the task of telling which is superior is probably an 
impossible one. 
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CHAPTER 7 
AN ENHANCED MODEL OF ORGANISATION 
7.1 INTRODUCTION 
In our research, we set out to investigate the relationship between the VSM and 
orthodox organisation theory with the aim of exploring possible avenues to bridge the 
gap between the two camps. In this connection, the VSM yvas compared with the 
classical, behavioural and systems models of organisation theory. 
In chapter six, it was asserted that the VSM, like the other models of the 
organisation theory referred to above, falls, in the context of Burrell and Morgan's 
(1979) classification, within the functionalist paradigm. Our elucidation in previous 
chapters supports the view that the VSM holds close parallels with other functionalist 
theories, chiefly the systems model of organisation. A characteristic of this paradigm 
(i. e. the positivistic control-centred paradigm) is the weight placed on the 
administrative-technical interest in order to achieve and improve organisational 
effectiveness and efficiency. 
Chapter six also informed us of established issues not fully taken up by either 
the organisation theory, discussed formerly, or by the VSM, namely culture and power 
and conflict in the organisation. These issues are the domain of what Burrrell and 
Morgan refer to as the interpretive, radical humanist and radical structuralist 
paradigms, respectively. Evidently, these cannot be overlooked when embarking on 
organisational analysis. However, it is not our intention to concentrate on them. 
Rather, we shall accept the functionalist paradigm as the domain of this research. 
So far, we have disclosed similarities and differences (areas of superiority) 
between the VSM and other branches of organisation theory. Ile general impression 
from the exposition of preceding chapters was that, all in all, the VSM embraces many 
characteristics which render it undeniably superior to other models in organisation 
theory. On the other hand, it has been revealed that the latter embody valid and 
interesting notions which the VSM may wish to consider. Even within the bounds of 
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the functionalist paradigm, therefore, it is our firm belief that the VSM can benefit from 
certain concepts contained in the theories of organisation which, if incorporated 
successfully in it would, undoubtedly, enhance its superiority. 
This chapter, therefore, seeks to extend erstwhile discussion in order to unearth 
that these two camps can indeed be complementary to one another, and to show in 
which realm this may occur. In order to avoid unnecessary repetition, however, we 
shall not discuss here, points of similarity between the two approaches. 
Our argument in this chapter, is that the chance of the classical model of 
organisation to put forward any assistance to the VSM is very slim because it 
disregards many vital and imperative features of organisations (i. e. the role of the 
informal aspect and that of the environment). In spite of the incomplete view of 
organisation held by the behavioural model, through its total concentration on the 
informal aspect of organisation at the expense of other significant organisational 
features, the informal features of organisations taken into account by the behavioural 
model appear to be useful adjuncts to the VSM, which focuses mainly on the formal 
organisation. Individuals and groups' norms and values are of significance. They, too, 
require engineering to support the operations of the formal organisation., We shall, 
however, concentrate our interest on the systems model of organisation as a possible 
buttress to the VSM. 71be systems model, unlike the classical and behavioural models, 
takes the interaction between both the formal and informal aspects of organisation 
structure into consideration together with the view of openness to the environment. 
Our interest in the systems model is mainly focused on the notion of semi- 
autonomous work groups as encapsulated in the sociotechnical systems approach. By 
incorporating this concept into the VSM we can, it is hoped, balance the weight the 
VSM attaches to the formal aspect of organisations. By so doing, we shall essentially 
fortify and enhance the VSM. 
We now take up the three models of organisation to recapitulate and elaborate 
on our claim. We start with the classical model of organisation, then move on to take 
up the behavioural and systems models, respectively. 
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7.2 THE CLASSICAL MODEL OF ORGANISATION 
The ultimate view of organisations according to the classical model is that they 
are rational, static and designed to achieve a certain goal(s) (Scott, 1981). The model's 
primary concern is with the organisational goal(s) and its impact on the structure of the 
organisation. Ibis, however, comes at the expense of other pivotal matters such as the 
technical and human components, as well as the role of the environment in which the 
organisation exists (refer to Chapter 3). 
A hallmark of the classical model is that it perceives. organisations as closed 
systems, that is to say they have no dealings with the outside world. Our study, 
however, instructs us that, in modem organisation, this is not the case. For example, in 
line with the systems model's reasoning (refer to Chapter 5), the organisation is 
envisaged as an organism that needs to survive in its environment. By the same token, 
the VSM acknowledges that organisations are open to a complex and changing 
environment with close interaction between them (Beer, 1979; 1985). One of the 
prerequisites of viability is that of adaptation to the environment. Unlike the classicists, 
Beer assumes that organisations are made up of subsystems in dynamic and constant 
interaction with one another and with the environment in which the organisation 
operates (Beer, 1979). In fact, the organisation's very existence and viability hinges on 
the nature of the relationship an organisation has with its environment. In this 
connection, the organisation can be seen to exert some influence on the environment, 
just as it is being influenced by it. Tle environment of the VSM, Beer argues, can be 
thought of as consisting of two elements: the general and problematic (specific) 
environments Obid). As for the former, the organisation's attitude is basically reactive. 
As far as the latter is concerned, the organisation must adopt a proactive approach to 
impinge upon certain elements in the environment (Beer, 1979; 1985). 
Further, while, in the classical model, lower levels of the hierarchy 
implementing the organisational task are actually buffered from any contacts with the 
environment, in the VSM the operational elements comprising S1 are in direct contact 
with the environment, to absorb as much environmental variety as possible. In addition, 
the VSM designates a specialised function, S4, to look for opportunities or threats 
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which the environment might present. On the basis of this, S4 can recommend an 
alteration of the structure and change of systemic purposes. Thus, it can be maintained 
that the VSM's logic is based on an equation between the organisation's variety and 
that of the environment, so as to achieve systemic purpose (Jackson, 1989). 
In the light of the above discussion, it becomes apparent that the classical model 
does not provide the necessary mechanisms for organisations to change and adapt to 
the changing environment in which they function. Ibis must not come as a surprise, 
given the classical model's orientation. In this context, the clasýical model contains only 
SI -S3 of the VSM. S4 and S5 have no room in it. - 
We stated, a little while ago, that the two models belong to the same 
paradigmatic family. Both stress emphatically the question of organisational control. 
However, their approach to control is essentially different. This dissimilarity stems from 
the different organisational structures to which they adhere. 
The classical model is distinguished by its hierarchical structure. The view is 
that authority to make decisions is centralised at the top of the hierarchy to ensure 
control over lower hierarchical levels. The classical model advocates tight and close 
supervision of employees at lower hierarchical levels. Control is, in fact, authoritarian 
and coercive, obtained sometimes by means of punishment. This is due to assumptions 
held by managers advocating this model, that man is by nature lazy, and needs to be 
guided to perform his work. He cannot be trusted to carry out his tasks properly 
without close supervision. Initiative and creativity on the, part of employees are not 
encouraged or trusted to produce required performance. The only means of motivation 
is economic incentive. These are essentially the assumptions of McGregor's Theory X 
(McGregor, 1960). 
Control over the task, then, is the prerogative of top management (i. e. extrinsic 
control) with lower hierarchical levels prevented from actual participation in decision- 
making and control. Employees are simply regarded as parts of a machine that need 
only carry out tasks designed at the top level. In this endeavour, the classicists push the 
manager and worker dichotomy to the utmost, believing this will eliminate any conflict 
that may arise in organisations. In line with this dichotomy, it is thought appropriate to 
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separate those who plan from those who execute. This, the classicists claim, would 
reduce or eliminate the possibility of conflict. Managers are best suited for planning 
tasks, since workers lack the technical knowledge to enable them to fulfil this duty 
properly. In this way, the classical theorists advocate moving control away from the 
point at which the task is carried out. 
The hierarchical structure, proposed by the classical model, instigates and 
promotes rigidity and delays in dealing with matters, owing to strict adherence to 
principles and procedures; this stems from concern with achieving organisational goals 
as effectively and efficiently as possible. Everything requires to go up the hierarchy for 
a decision, either because those at the top insist, or because lower levels do not want to 
take the risk of making poor decisions. The assumption is that knowledge about the 
situation must be available only to the top levels of the hierarchy. 
A direct drawback of this kind of control is that senior management is 
constantly dragged into handling routine problems, thus becoming overloaded and 
having insufficient time to concentrate on other significant and urgent concerns. 
Additionally, apathy often prevails among employees at lower hierarchical levels, 
because they feel powerless about problems which they understand, yet cannot 
participate in solving (Morgan, 1986). 
The VSM, on the other hand, is basically recursive by nature: "The recursivity 
is guaranteed by the isomorphic mapping of the invariant structure in both directions 
from the focus, indefinitely" (Beer, 1979, p. 324). 11iis is seen as an attack on the 
organisation chart and its accompanying job description tool. Recursivity, in the VSM, 
is said to overcome the long standing debate on centralisation versus dccentralisadon. 
Due to recursivity, control is no longer the prerogative of senior management, but is 
disseminated throughout the structure of the VSM. Unlike the hierarchical (classical) 
structure, all recursive levels, from the smallest component to the most inclusive, take 
part in the control function (i. e. intrinsic control): "Powers in the viable system derive 
from concatenations of information. They do not derive from the allocation of 
dependencies" (ibid, p. 324). Unlike the classical model where implementation is by 
authority, the VSM puts emphasis on necessary functions to perform tasks (Flood, 
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1992). There are five functions that need to be performed adequately if the system 
(organisation) is to be viable. 
This abolishes the demand for close supervision on the part of management. 
The argument is that lower structural 'parts' or subsystems can regulate themselves, on 
the basis of Ashby's law of requisite variety (Ashby, 1956), leaving more time for 
senior managers to concentrate on more significant activities, mainly those concerning 
the relation between the organisation and its environment (i. e. metasystemic concerns). 
Evidently then, those who champion the use of the VSM hold different assumptions 
about the nature of man, from those held by managers embracing the classical model. 
However, these assumptions are not made explicit. 
The notion of recursivity maintains that lower levels of recursion need to be 
granted as much autonomy as is consistent with the systemic cohesiveness of the 
organisation. Autonomy, therefore, is seen as a function of the systemic purpose. This 
stems from a concern for viability. Lower recursive levels have direct contacts with the 
complex environment in order to absorb as much environmental variety as possible. 
Problems are tackled as near as possible to the point where they occur (Jackson, 1991), 
since this particular level of recursion is more informed about its task than higher 
recursive levels. This prevents higher recursive levels from being overwhelmed and 
overloaded by routine problems and information. Problems and information are passed 
on to a higher level of recursion only when they have implications for that level, that 
cannot be handled at a lower recursive level. Implicit in this then, is the assumption that 
people can take responsibility for their work. Initiative and creativity are encouraged 
and commitment to goals is obtained through participation in decision-making and 
problem-solving. 
71be problem of running the organisation according to the organisational chart, 
Beer asserts, is that it depicts only one formal vertical channel, that is, the chain of 
command (Beer, 1979). The mechanisms for coordination and control are mainly 
carried out on this channel. Earlier in this section, it was maintained that a rather 
common consequence of hierarchical control is recurrent time-lags in decision-making. 
The other consequence is the overloading of top hierarchical levels with unnecessary 
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and trivial information, because lower levels do not have discretion to handle situations 
and make decisions: Managers "suffer from an over abundance of irrelevant 
information ... Hence they already suffer from overload" (Ackoff, 1967, pp. . 
147-148). 
This situation often induces managers to disregard information, to delay processing it, 
or to handle and process easy problems first, rather than urgent and demanding ones. 
To avoid the aforementioned inherent problems, legacy of the organisation 
chart, Beer, in his VSM, devised six vertical channels each performing a specialised 
function. If these channels are in place and the principles of organisation observed by 
each channel, control then, can be dealt with on a real time basis (Beer, 1979; 1985; 
1990). An effective organisational structure, Beer maintains, is one which allows 
through information relevant to control purposes. The problem of information 
overload, characteristic of the classical model, is tackled carefully and nicely through 
the VSM's recursive structure. 
Ile conclusion we reach from this section is that the VSM is undoubtedly 
superior to the classical model. The latter has little to offer in the way of support to the 
VSM. The lesson for the classical model from the above account is that organisations 
need to be envisaged as open systems with a close relationship with the environment in 
which they exist. In addition, the recursive structure of the VSM holds many benefits to 
the organisation. Above all, it shows that the control function is not a simple, 
straightforward one, as depicted by the hierarchical structure. Rather it is a complex 
one, suffused all over the structure of the organisation, with benefits felt everywhere. 
In the next section, we look at the second model of organisation, namely the 
behavioural model, to assess if it can possibly suggest ways to improve and enhance the 
superiority of the VSM. 
7.3 THE BEHAVIOURAL MODEL OF ORrjANISATION 
Earlier, it was asserted that the behavioural model of organisation takes as its 
core -serious concern for human needs in organisations and puts those needs at the 
centre of its analysis (refer to Chapter 4). In principle, this model takes a humanistic 
view of organisations. The behavioural theorists view this as a proper corrective step to 
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the major flaw of the classical model, which concerns itself with only the formal 
features of organisations (devoid from human consideration), and takes rather a 
simplistic-mechanistic view of the individual. 
Ile behavioural theorists' reasoning goes like this: A healthy organisation is one 
built around human needs. Therefore, the informal features of the organisation need to 
be taken into consideration when designing and structuring jobs so that people can 
achieve their higher needs at work. Work and organisation are viewed as the source of 
happiness and satisfaction of individuals' needs, and primary cqnsideration is, therefore, 
accorded to human needs in organisations in order to engineer the different norms, 
attitudes and values of individuals and groups in such a way as to buttress the formal 
aspect of organisation, and hence to achieve organisational effectiveness and efficiency. 
The duty of managers, therefore, is to devise the right motivation and leadership 
approaches so as to integrate the informal aspect of the organisation with the formal, 
so that it aids rather than hinders it. If the behavioural model is adopted, people will be 
motivated to fulfid goals which are congruent with those of the organisation in which 
they work (Argyris, 1964). 
The behavioural model suggests strategies that would contribute to increased 
job satisfaction and productivity and decreased absenteeism. For example, an effective 
leadership approach is one which allows individuals to exhibit self-control by providing 
them with opportunities to realise their full potential at work. We recall from chapter 4 
that behavioural theorists favour democratic and employee-centred styles of leadership 
as opposed to the autocratic and task-centred styles assumed by the classical model. By 
giving employees opportunities to participate in decision-making, it is believed that 
their commitment can be obtained. 
The reasoning of the behavioural theorists is that individuals are self-controlled 
and self-motivated. 71be belief is that humans have an intrinsic desire to work. If they 
are given more responsibility, discretion and autonomy to perform their tasks, they will 
be able to make optimum use of their abilities. External control and pressure (i. e. that 
of managers), such as that advocated by the classical model, are seen as reducing 
individual autonomy and adversely affecting motivation. Another consequence resulting 
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from giving employees autonomy in their work is that of freeing top management to 
concentrate on significant matters. It is, therefore, the duty of management to create an 
"atmosphere" in which the individual performs his task in order to achieve his own 
objective(s) and satisfy his high level needs, whilst attaining organisational goals and 
objectives. 
The VSM, as we have come to know it, lays heavy emphasis on the formal side 
of the organisation. The role of the informal element, is, at best, implicit. Beer's VSM 
does not touch directly on issues taken up by the behavioural model (i. e. individual 
attitudes and expectations, the role of informal groups, motivation and leadership 
approaches etc. ). However, the implications of the VSM can be viewed as consistent 
with the findings of the behavioural model, even though the two approaches advocate 
different perspectives. For example, the VSM recommends decentralisation of control 
in the sense that it promotes efficiency and effectiveness. Beer, in his VSM, favours 
allowing lower recursive levels as much autonomy as possible, as long as this is 
consistent with the 'Systemic purpose' of the organisation (Beer, 1979). Autonomy to 
lower parts is justified on the basis of Ashby's law of requisite variety (Ashby, 1956). 
As such, it stems primarily from an engineering interest in organisational viability. As 
such, the orientation of the VSM is evidently different from that of the behavioural 
model, which originates from serious interest in human needs in organisations. 
However, the effect may be the same. 
In the VSM, autonomy is seen as an essential element so that lower structural 
parts can handle the complexity they face from the environment. The overwhelming 
emphasis in the VSM is on what Beer calls "intrinsic control" (Beer, 1979). Lower 
parts are envisaged as being capable of handling problems at their Own level of 
recursion. 17hus, the VSM indirectly advocates participation in decision-making, thus 
increasing commitment and-allowing people to use their initiative and creative ability. 
Implicitly, then, the role of the individual is catered for. Nevertheless, the 
overwhelming emphasis is still on the systemic purpose (i. e. the design of structural 
aspects). This, by itself, may prevent enough consideration from being given to 
engineering the different values and norms of individuals and groups. 
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The conclusion we reach from this section is as follows: The behavioural model, 
by concentrating on human needs in the organisation, is seen as a corrective to the 
direction of the classical model, promoting and encouraging a different "atmosphere" - 
from that prevailing within organisations following the classical model. In this context, 
the VSM stands to benefit from the theory of the behavioural model. To start with, 
there are means to integrate the formal and informal aspects of the organisation other 
than the structural means adopted by the VSM. Ibis can be achieved, the behavioural 
theorists maintain, through granting serious interest to individuals and groups and their 
social well-being in order to promote common values and norms. Ile human element 
in the organisation is a resource which needs to be developed and granted the 
opportunity to use its potential. This can be achieved by adopting motivation and 
leadership approaches directed to that end. Designing organisations with groups in 
mind provides an opportunity to take advantage of the superior creativity and problem- 
solving capacity. Workers need not only to participate in decision-making, but also in 
the design of jobs themselves, to make them satisfactory. 
However, the behavioural model has its own drawbacks. It considers human 
needs at the expense of other substantial matters, such as, the environment in which the 
organisation operates and the structure of the organisation or even the technical system 
of the organisation. Little attention is accorded to evaluation of overall organisational 
performance (Pasmore et al., 1982). To the behavioural theorists, if only enough heed 
is accorded to the human side, organisation problems will be solved. Ile behavioural 
model, essentially, suggests only a partial explanation of organisational behaviour, 
missing points which perhaps have more relevant effect on the organisation's 
performance than do motivation and leadership. It offers little knowledge about the 
design of effective and efficient organisations (Jackson, 1985a). For example, by 
assuming a closed systems view of organisations, the behavioural model tends to miss 
the point that the outside environment (economic, political, educational, cultural, etc. ) 
has a major influence on individuals' and groups' needs, values and norms. The 
behavioural. model considers these needs in isolation from the environment. They are 
conceived to be static. This view, however, is incomplete., 
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In addition, the behavioural model is altogether vague on the design of 
information and control systems (ibid). Despite cries for participation, the behavioural 
model, for want of an alternative, has to accept the hierarchical structure advocated by 
the classical model. These two concepts (i. e. hierarchy versus participation) are 
incompatible, at least in the eyes of the VSM; hence, the need to redesign the 
organisation structure to allow compatibility. We have seen, in the preceding section, 
the effects of hierarchical structures on organisations, especially their consequence on 
communication and control systems. Although the behavigural model encourages 
lateral communication, which results from the requirement for participation in decision- 
making, yet it does not explain how to channel this. The procedures adopted by the 
classical model for handling information are kept intact. Therefore, the problems of 
time lags and overload at higher levels are the same. No mechanisms for handling such 
problems are provided by the behavioural model. 
We indicated earlier that, in some respects, there are close parallels between the 
behavioural model and the VSM, though they stem from different orientations. 
However, it is safe to say that these two models can offer mutual support to one 
another. The behavioural model can benefit from the formal features encapsulated in 
the VSM (i. e. communication and control and organisational structure) and its 
openness to the environment. The VSM, on the other hand, may benefit from the 
informal features encapsulated in the behavioural model, i. e. those concerning the roles 
of individuals and groups, their norms and values. These, too, need engineering, 
otherwise they may counter organisational purposes and goals. 
In the next section we take the final model of the functionalist paradigm, namely 
the systems model. This model, as we have seen (refer to Chapter 5) presents close 
parallels to the VSM. It is our argument that this model, too, is capable of offering 
considerable support to the VSM. 
7.4 THE SYSTEMS MODEL OF ORGANISATION 
Ibe systems model of organisation came to the fore to challenge the models 
that preceded it, namely the classical and behavioural models. The former was charged 
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with concern for the formal aspect of organisation to the neglect of the informal one, 
whilst the latter was accused of concentrating on the informal aspect of the 
organisation at the expense of the formal. Both models are reductionist and propose a 
closed perspective of organisations. The systems model, however, burgeoned as a 
necessary corrective to both models. Not only does it take both formal and informal 
features of organisational structure into consideration, to redress the balance of the 
previous models, but also it depicts the organisation as an open system, in close 
interaction with the environment in which it operates. In this context, the main interest 
of the systems theorists is with organisational survival. 
The systems model advocates the holistic notion of organisations. The view is 
that organisations are complex wholes made up of interacting, interrelated subsystems 
or parts and open to the environment. In this respect, it stands in contrast to the one- 
sided view held by the classical and behavioural models. 
Our interest in this model is mainly with the sociotechnical approach. It is here, 
we believe, that the systems model provides a real chance of assistance to the VSM. 
This might be facilitated by incorporating the idea of semi-autonomous working 
groups, encapsulated within the sociotechnical approach, with lower recursive levels of 
the VSM, where the organisational task is carried out. 
The logic of the sociotechnical approach holds that both the technical and 
human systems of an organisation need to be optimised in order to achieve the primary 
task and optimise performance. Ile technical system is necessary for pursuing 
organisational goals effectively and efficiently in a changing environment through the 
use of different procedures, techniques and tools, and the social system is based on the 
establishment of shared understanding among the members about the goals to be 
pursued (Cummings, 1977). Sociotechnical theorists, therefore, consider the 
arrangement of people and technology with a view to redesigning each system to meet 
the demands of each other and the environment in the context of the organisation's 
mission and need for survival. This should stimulate an increase in organisational 
performance and the quality of working life of the people involved (Pasmore et al., 
1982; Cohen and Ledford, 1994). 
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This view prompted research into the setting up of semi-autonomous work 
groups, which supposedly act as self-regulating teams to achieve high productivity 
(Davis, 1977). The theory is that workers find greater satisfaction if they work in 
groups, as their social needs are met; therefore, productivity will increase. This view is 
not unique to the systems model. The Hawthorne experiments in the behavioural model 
came to a similar conclusion. The point of departure of the systems model, however, is 
that these needs are not abstracted from the outside environment. Just as organisations 
can be affected by the external environment, so does it, too, affect individuals' needs 
and expectations. 
The underlying principle of semi-autonomous work groups is that organisations 
can be designed so as to locate the authority to control an activity wherever that 
control can most effectively be carried out, which may be at any level in the 
organisation, thereby encouraging self-regulation. The semi-autonomous groups will be 
continuously informed of those variations in the surrounding environment to which 
they must adapt (Emery and Thorsurd, 1976). Tbus they need to learn appropriate 
operating skills in addition to learning how to handle information that the function they 
perform requires. 
For these groups to work effectively, the task needs to be challenging with an 
opportunity for continuous learning (Chems, 1976; 1987; Davis, 1977). Openness to 
the environment renders tasks more challenging and creative problem solving within an 
internal operating structure is enhanced. Decision-making and control become internal 
to the group, rather than being practised externally by managers . Feedback on 
performance is readily available. Autonomy granted to lower levels prompts greater 
cohesiveness among, group members and greater personal satisfaction, because workers 
participate in solving problems they encounter, and the design of the jobs they are to 
perform, within their own field of expertise. Group members are motivated by sharing 
power and rewards (Stjernberg and Philips, 1993; Cohen and Ledford, 1994). Ibis, in 
turn, unleashes commitment to the organisation, which is likely to enhance 
effectiveness and efficiency (Trist, 1986). Members of the group, in this fashion, adapt 
their efforts to the overall goals of the organisation (Cherns, 1976), and feel committed 
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more readily than is the case when working in relatively narrow jobs under strict 
supervisory control (Susman and Chase, 1986). Moreover, management's main 
attention will be directed away from internal control to regulating the organisation's 
boundaries and coordinating the various activities of the departments. 
This approach also emphasises the interdependencies among tasks, rather than 
differentiation of jobs. Members of the group are encouraged to become muld-skilled 
(Cherns, 1976). Job rotation is encouraged (Davis, 1977). This ensures more work is 
done, because no individual is ever short of a job. Whenever someone finishes his job, 
he can always help someone else (Trist and Bamforth, 1951). This is another factor 
leading to increased productivity and commitment, and reducing turnover and 
absenteeism (Susman and Chase, 1986). 
'Me sociotechnical approach stems from real consideration of the human factor 
in the organisation, in order to integrate it with the formal aspect, to enhance 
effectiveness. Put differently, the sociotechnical approach is distinguished for its 
explicit focus on the social well-being of the individual who carries out the task. It 
entails criteria for analysing levels of job satisfaction and opportunities for growth 
(Cohen and Ledford, 1994). 
Autonomy granted to lower hierarchical levels is central to both social and 
technical systems. As for the social feature, emphasis is laid on the idea of self-design 
of tasks Oobs) from within. This results from members' participation in decision 
making: "A relatively important characteristic is the high degree of discretion by the 
group members over such decisions as the work practices to be employed" (Pearson, 
1992, P. 907). As for the technical feature, minimal specifications for a job on the part 
of management leave much scope for details to the individual'who is in closer contact 
with the performed task andwho can make the necessary modifications based on the 
situation encountered. 
The semi-autonomous group literature, therefore, holds that the process of 
democratisation starts on the shop floor (the lowest level of organisation), with benefits 
felt everywhere in the hierarchy. Members of the group can participate in setting 
objectives (i. e. determining the level of production, in the case of a manufacturing 
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organisation), whilst keeping in, fine with the goals of the organisation. In this way, 
group members feel committed to organisational goals and become convinced that the 
organisation is serving their goals too. 
The notion of autonomy is also central to Beer's VSM. In this context, Beer's 
efforts are regarded as a step in the direction of decentralisation and democratisation of 
organisations. Beer's rationale for decentralisation of control is the organisation's need 
for viability and survival. In his VSM, as we know, Beer believes he is actually 
unearthing the laws and principles underlying the viability of systems in general (Beer, 
1989), with a particular reference to organisations (Beer, 1979; 1985; 1990). Beer's 
reasoning for granting autonomy to lower structural levels, as crucial to viability, is 
justified on the basis of Ashby's law of requisite variety (Ashby, 1956). Autonomy 
granted to the parts allows greater efficiency (Jackson, 1991), as lower levels are able 
to absorb much of the environmental variety that would otherwise inundate higher 
management levels (Jackson, 1985a). More autonomy to lower recursive levels frees 
senior management from being involved in minor and routine issues, which means 
minimal interference in the task that could well be handled at lower recursive levels, 
thereby preventing higher recursive levels from being overloaded. The variety 
accessible to higher levels must be consistent with that level when it cannot be handled 
at a lower recursive level. This gives more time to senior management to direct their 
attention to more important and demanding (metasystemic) concerns. In this context, 
autonomy is considered as a function of systemic purpose. It must be consistent with a 
coherent whole. In other words, a system may let go substantial autonomy if it is 
operating under certain constraints. When these constraints are relaxed, the system can 
retain its normal level of autonomy again. However, since the VSM advocates learning, 
as stated in Chapter 2, the question comes to mind: Why do the parts need to give up 
their autonomy under stressful (non-routine) situations and thus eliminate the 
possibility for further learning? For the system (i. e. the organisation) to learn, 
autonomy must be granted to the parts under stressful conditions just as is the case in 
the normal course of things (i. e. - routine situations). Proper learning is in fact facilitated 
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by exposing the system to non-routine situations. Perhaps advocates of autonomous 
work groups are correct to recommend them for most circumstances. 
Beer's initial concern for granting autonomy to lower organisational parts, as 
we know, does not stem directly from an interest in ensuring the motivation of the 
members of the organisation. He makes no reference to ways in which the values and 
norms might be engineered in order to support the formal feature of the organisation to 
which his VSM adheres. It is assumed that the law of requisite variety, which is 
essentially an engineering law, will take care of this matter. Týe emphasis of the VSM 
remains on the proper design of adaptive and goal-seeking'structures of communication 
and control (Jackson, 1989). Ibis perhaps prevents enough attention being given to the 
ways in which shared values and norms are formulated. 
The above elucidation makes it clear that both the VSM and the sociotechnical 
approach champion autonomy, from different but compatible perspectives. The 
sociotechnical approach puts emphasis on both technical and social systems in order to 
achieve organisational. tasks. If these tasks are to be carried out effectively and 
efficiently, then there is a need to grant autonomy (from the social perspective) to the 
technical system (Le. the lowest level in the organisation), where organisational outputs 
are produced. This technical system is, in fact, equivalent to SI in the VSM. By 
injecting the notion of the semi-autonomous working groups at lower recursive levels 
of the VSM (i. e. where the organisational task is performed), it is hoped that equal 
recognition can then be paid to the informal aspect as to the viability requirements. 
It is worthwhile mentioning that the VSM can also be of aid to the systems 
model generally and to the sociotechnical approach in particular. Wthough it 
emphasises participation as well as openness to the environment, the systems model, as 
indicated earlier, adheres to the hierarchical structure of organisation. It is true that 
participation at lower levels of the hierarchy may alleviate problems at that level, yet 
problems of overload at higher levels and time lags in communication, characteristics of 
the hierarchical model, remain. Again, the notion of recursivity of the VSM is useful in 
this regard. The recursive feature of the VSM would surely alleviate these problems. It 
is essentially a scientific method for attenuating or reducing variety. 
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7.5 CONCLUSION 
We conclude this chapter by a brief reflection on what has been said. In this 
chapter we have reviewed and enlarged on the arguments of previods chapters. We 
first probed the classical model. The outcome was to show that the classical model, as 
it stands, is not in a position to put forth any help to the VSM. In fact, it was evident 
that the latter contains many notions that surpass the classical model, in which the latter 
might be interested. Chief among those, is the notion of recursive structures, which 
explains how control and communication systems must be designed and organised. 
T'hen, we examined the behavioural model, which concentrates only on the 
social aspect of organisations. We showed that the behavioural model, as it stands, 
presents an incomplete view of organisations. This is mainly due to the closed systems 
perspective that the model adopts. Nevertheless, the informal aspect of the behavioural 
model can be of help to redress the balance of the VSM, which concentrates only on 
the formal aspect of organisation. Again, the behavioural model stands to gain much 
from the insights offered by the VSM. At least, the view of openness to the 
environment would surely give the behavioural model a boost in the right direction. 
In the final section, we explored how the systems model can possibly propose 
some reinforcement to the VSM. There, it was argued that by successfully 
incorporating the notion of semi-autonomous work groups at lower recursive levels of 
the VSM, we will be redressing the balance of the latter. Once again, the insights of the 
VSM, especially that of recursivity of its structure, are of immense significance. 
Throughout this chapter, we attempted to explore possible bridges between our two 
spheres of concern. The point was to unveil that the two can be complementary to one 
another. 
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PART THREE 
INTRODUCTION 
In this part, we intend to apply the enhanced model of organisation, as 
presented in Chapter 7, to an existing organisation. The system of our intended 
application, i. e. the system in focus, is named Hikma Pharmaceuticals. 'Ibus, it is not 
intended, in this part, to use the enhanced VSM in its design mode, but rather, in its 
diagnostic mode. We shall, therefore, provisionally assume tha! Hikma Pharmaceuticals 
is a viable system and accordingly examine its structural conditions with regard to the 
VSM's tenets. It is hoped by this means to come up with structural adjustments and 
recommendations which might be helpful in alleviating Hikma Pharmaceuticals' 
problems, thus improving its effectiveness and"efficiency. 
Tlis part consists of four chapters. In Chapter 8, we put the system in focus, 
Hikma Pharmaceuticals, in perspective by reflecting briefly on its historical 
background. We then follow this with an account of Hikma Investment, the parent 
company, its subsidiaries and joint ventures. Once Hikma Pharmaceuticals' position vis- 
a-vis the parent company has been outlined, we then proceed to elaborate on the 
organisation structure of Hikma Pharmaceuticals. Our basic tool in this elucidation is 
the standard organisation chart. 
In Chapter 9, we embark on a diagnosis of our chosen system in focus, Mana 
Pharmaceuticals. We first determine the levels of recursion on which our system exists. 
17hen we devote the rest of the chapter to an elaboration of S 1: the implementation 
function. In this respect we outline the operational elements (OEs) making up SI of 
Hikma Pharmaceuticals then follow this by an elaboration of the three components of 
each OE, that is to say the environment, operations and management. This is followed 
by an elucidation of the question of variety engineering prevailing between the three 
components of each OE. Ile next step is to examine the adherence to the principles of 
organisation as far as variety flow in each OE is concerned. A discussion of the vertical 
dimension of SI follows. Ile nature of the research on which we are embarking 
requires a drop down two levels of recursion as far as the manufacturing operational 
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elements of SI are concerned. This is fundamental in order to put our argument for 
autonomy and participation, as presented in Chapter 7, in perspective. 
In Chapter 10, we pursue our diagnosis by considering the metasystemic 
functions of the evolving enhanced VSM of Hikma Pharmaceuticals. This we do by 
looking at S2-S5. In other words, we look at the coordination, control, intelligence and 
policy functions respectively, in order to assess the adequacy with which these 
functions perform in servicing S 1. 
In Chapter 11, suggestions and recommendations for. the redesign of Hilana 
Phan-naceuticals are put forward to enable it to become more efficient and effective. 
These are stemming primarily from the diagnosis carried out in the previous two 
chapters. With Chapter II in place, we mark the end of Part Two. 
To obtain as much insight and knowledge as possible about Hikma 
Pharmaceuticals, the information presented in this part was collected by means of 
observation, discussion and cross-section interviews in all departments and managerial 
levels. Access to Hikma Pharmaceuticals, in the first place, was made possible through 
direct contacts with the Chairman, Operations Director and Quality Assurance 
Manager. The actual research at Hikma Pharmaceuticals lasted for a period of four 
months. For simplicity, we shall, in general, refer to Hikma Pharmaceuticals as Hikma. 
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CHAPTER 8 
THE ORGANISATION STRUCTURE OF HIKMA 
8.1 BACKGROUND BRIEFING 
Hikma is a Jordanian private share-holding pharmaceutical company established 
in 1978 with a capital of $0.5 million, owned by 50 shareholders. It has come a long 
way since its humble beginning. Its capital has multiplied over the years and reached 
$11 millions by the end of 1993. Hikma started with a 'team' of 50 people. This number 
has been growing, and in 1993 had reached 500 people (refer to table 8.1 below), of 
whom 75% are, at least, college graduates. In its fifteen years of operations, and owing 
to dynamic growth, it has managed to raise its equity to over $20 million and its yearly 
sales turnover has come to exceed $40 million (refer to table 8.2 below). 
Hikma is an Arabic word denoting wisdom, rationale and philosophy. Hikmaýs 
philosophy entails concentration on research, quality and quality improvement. This is 
reflected in its declared objective: 'producing medicines which are effective and of high 
quality'. Tbus, the prime concern of Hikma is superior quality pharmaceuticals which 
abide by the strictest international standards, namely the American Food and Drug 
Administration's (FDA) regulations and requirements. 
Initially, Hikma started with a fine of branded generics. At a later stage, 
however, it incorporated a line of specialised products, i. e. under licence products. In 
this respect, Hikma has licensing agreements for the manufacturing and marketing of 
selected products with a number of leading international pharmaceutical companies 
These licensing companies are as follows: 
Company name Country of origlin 
Fujisawa Japan 
Dainippon Japan 
Chugai Japan 
SK&F UK 
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Klinge Germany 
BMS USA 
K. V. USA 
Richter Hungary 
Darya Varia Indonesia 
Slovakofarma Czechoslovakia 
The licensing agreements between Hikma and the aforementioned 
pharmaceutical companies allow the former access to advanced technology to support 
its own R&D facilities. 
The manufacturing activities of Hikma take place in its three plants: the main, 
penicillin, and sterile area plants. These manufacturing activities started in 1978 with 
the inauguration of the company's factory, which later came to be known as the main 
plant. Initially, production commenced with a range of products which included 
antibiotics, cardiovascular Arugs, anti-rheumatics, tranquillisers, analgesics, anti- 
diabetics, anti-spasmodic, anti-ulcer preparations, hormones and a range of cough and 
cold preparations. In 1984 the second plant, the sterile area plant, was set up, with the 
aim of manufacturing injectables, namely powder and liquid vials and ampoules. In 
1988, and in compliance with the FDA requirements, the third plant was established for 
the manufacturing of penicillins and cephalosporins. Now, with these three plants, 
Hikma manufactures a wide range of prescription and over the counter drugs. Its 
products come in various pharmaceutical dosage forms which include capsules, tablets, 
syrups, suspensions, suppositories, injectables, etc. (refer to tables 8.3,8.4 and 8.5 
below). These plants employ 112,42, and 27 people respectively in the running of their 
activities. 
Ilere are 126 people working in the marketing and selling operations, of which 
83 operate in the local market. Hikma! s sales grew over the years 1986 - 1992 at an 
annual rate of approximately 25%. By 1993, Hikma! s sales reached $50 millions, of 
which $41 millions was achieved in its export markets. Hikma! s local market share in 
1993 was 8.68%, the biggest amongst local drug producers. 
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Hikma is characterised by its forward-looking vision. Not only has Hikma 
managed to establish a strong foothold in the region but it has also successfully 
managed to penetrate some Eastern and Western markets. Its plans for future 
expansion over and above its twenty-one markets are well researched and planned. Ile 
following is an enumeration of Hikma! s export markets arranged alphabetically: 
Bahrain, China, Czechoslovakia, Egypt, Indonesia, Iraq, Kenya, Lebanon, Libya, 
Nigeria, Oman, Portugal, Qutar, Russia, Saudi Arabia, Sudan, Syria, Tunisia, United 
Arab Emirates, USA and Yemen. The search for future marketý is an ongoing process. 
Hikma has achieved significant progress founded on greatly improved operating 
performance, the success of its products in the marketplace owing to their reputation 
for quality, and the productivity of its R&D programme in introducing and providing 
new product formulations or improving on existing formulations. R&D facilities at 
Hikma have been upgraded as the company itself has expanded, enabling it to 
incorporate new technology as soon as it became available, and increasingly qualifying 
it to make its own contribution in the field. Additionally, Hikma has technical and 
research collaboration with local universities as well as international pharmaceutical 
companies regarding methods of analysis, clinical trials and new pharmaceutical 
formulation. This undoubtedly has had a posifive'impact on Hikma's R&D activities. 
Hikma is actively involved in primary health care in the country through its 
cooperation with the Ministry of Health (MOH) and the UNICEF in a campaign aiming 
at reducing infant mortality. Hikma also sponsors no-smoking campaigns and publishes 
various booklets for the purpose of educating the- public at large, about certain 
diseases, e. g. diabetes. I 
Before we proceed to the second section of this chapter, it might be helpful to 
provide some insights into Hikma's Scale of activity and performance, by means of the 
following tables. Table 8.1 below indicates the employment situation at Hikma, 
showing the number of employees at Hikma! s various departments between the years 
1989 and 1993. The table shows a yearly increase'in the total numbers of. employees 
reflecting the increase in Hilana's size and scale of operations. 
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Department 1989 1990 1991 1992 1993 
Administration 29 34 40 45 48 
Plants Administration 10 6 8 13 16 
Production 33 8 49 59 61 
Packaging 86 84 76 79 92 
Sterile Area 10 12 16 19 26 
Sales 11 15 17 19 26 
Distribution 6 7 8 11 15 
Marketing 41 49 51 75 85 
Maintenance 13 18 20 23 28 
Quality Control 15 17 22 35 45 
Quality Assurance 7 10 11 14 12 
R&D 8 9 10 15 17 
Warehouses 12 12 10 10 15 
Housekeeping 11 12 12 14 14 
Total 292 328 350 431 500 
Table 8.1 Numbers of employees at Hikma 
Table 8.2 below represents the sales and financial results which include the net 
income and shareholder's equity between the years 1990 and 1992. 
Year 1990 1991 1992 
Sales Tumover ($ mfl) 23 25 40 
Net Income ($ mil) 3.8 3.6 4.5 
Share older's Equity ($ mil) 12.2 16.6 20.4 
Table 8.2 The fmancial. results of Hikma 
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Table 8.3 below is a summary of the yearly production in the main and 
nenicillin nlants of Hikma between the vears 1985 and 1993. 
Years Tablets 
Million 
Coated Tab. 
Million 
Capsules 
Million 
Dry Suspcn. 
Bottles 
Liquid 
Bottles 
Suppositories 
Units 
1985 289,523,842 128,655,689 32,604,238 3,932,321 1,062,400 5,595,506 
1986 329,937,619 199,129,198 32,595,972 2,290,846 6,592,000 3,420,215 
1987 226,573,826 109,290,603 64,194,606 1,207,350 4J439000 2,582,326 
1 88 9, 278,484,477 112,036,802 50,488,165 1,239,678 2,347,500 3,012,250 
1989 386,370,692 150,101,782 60,385,981 7,171,490 3,715,000 6,518,500 
1990 353,260,591 221,585,296 106,8 76,525 5,397,967 3,819,750 18,112,200 
1991 274,439,455 178,897,098 92,687,161 3,246,667 2,673,000 15,352,126 
1992 418,870,145 141,093,790 66,657,014 1 300,000 5,827,186 1 17,829,993 
1993 428,104,738 191,446,949 80,518,750 
1 
6,089,913 6,633,342 
1 
27,205,289 
Table 8.3 Summary of yearly productivity of main and penicillin plants 
Table 8.4 below represents the actual output for the packaging lines in 1993 
rnmnared with the nrevious five vi-nr. q fnr thn mnin -ind neniciflin nlants. 
Year 1988 1989 1990 1991 1992 1993 
Blister B 121,961,000 223,981,000 196,810,272 131,496,020 86,246,402 N/A 
Blister D N/A N/A N/A 155,685,721 196,936,944 479,731,725 
Blister E N/A N/A N/A N/A 184,715, N/A 
L. Filling 2,448,197 3,459,855 4,272,412 2,760,080 5795852 6,373,290 
P. Filling 2,350,477 1,930,035 1,474,967 394,647 186,190 6,067,383 
Cam 1,943,984 1,849,921 2,398,564 2,562,282 4,570,110 4,846,298 
Marchesini 3,104,084 4,185,567 7,100,880 3,837,305 4,212,196 3,680,850 
Shrink N/A N/A 
_ 
3,072,024 376.576 689,279 9,668,421 
Bosch N/A N/A 1,470,925 1,248,925 3,589,241 199419726 
I King I N/A N/A N/A N/A N/A 2,6149244 
Table 8.4 Output of the packaging lines of main and penicillin plants 
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Table 8.5 below is a representation of the manufacturing activities taking place 
in the sterile area plant between the years 1990-1993. 
Year Ampoule filling Vial filling Ampoule packing Vial packing 
1990 1,669,978 N/A 236,704 470,121 
1991 1 564,978 1,147,186 214,095 233,096 
1992 516,138 1,172,865 359,279 1,052,586 
1993 3,690,146 1 557,501 1 2,121,310 1,998,986 
Table 8.5 Output of the sterile area plant 
With the above account of Hilana, it is now possible to move on to reflect 
briefly on Hikma Investment, the parent company of Hilana, in order to put its 
subsidiaries and joint ventures in perspective. 
8.2 HIKMA INVESTMENT 
Building on its Jordanian base and export markets in the Arab world, Europe 
and the United States, Hikma sought diversification of its products and production 
centres. To achieve this aim, Hikma Investment was founded in 1991 to become the 
parent company of Hikma and other sister subsidiaries, with the mission of 
manufacturing and marketing pharmaceutical and related products internationally. Each 
subsidiary has its own manufacturing and marketing divisions. The subsidiaries and 
joint ventures provide Hikma Investment with the flexibility of supply, economy of 
scale and broad market access that are essential to modem transnational industry. In 
the following account we elaborate on Hikma Investment's subsidiaries and joint 
ventures. 
8.2.1 WHOLLY-OWNED SUBSIDIARIPIR 
Hikma (1978) Jordan 
Hilcma Chemicals (1990) Jordan 
Hikma Fannaceutica (1990) Portugal 
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West-Ward (1991) USA 
Enough has been said about the first subsidiary. In what follows we give a brief 
account of the other three subsidiaries of Hikma Investment. 
8.2.1.1 HIKMA CHEMICALS 
Hikma Chemicals is a strategic subsidiary of Hikma Investment, which 
specialises in the production of raw materials for Beta laptam antibiotics, mainly 
cephalosporins. Hikma Investment established this chemical synthesis subsidiary in 
Jordan in 1990 with a paid-up capital of $6 million and annual manufacturing capacity 
of 24 tonnes, which can be expanded to 48 tonnes whenever required. This subsidiary 
currently employs 25 people. 
Hikma Chemicals is also a base for advanced scientific research with the future 
objective of developing New Chemical Entities (NCEs). 'Me establishment of this 
subsidiary is in line with the parent company's policy of expanding its vertical 
integration in order to enhance the manufacturing capacities and value added potential 
for both local and regional pharmaceuticals' producers. 
I 
8.2.1.2 HIKMA FARMACELMCA 
In 1990, Hikma Investment inaugurated a wholly owned subsidiary in Lisbon- 
Portugal under the name of Hikma Farmaceutica (Portugal) LDA to be its window to 
the EEC and other European markets. This subsidiary is a limited liability company 
with a paid-up capital of $2 million. 
11-ds subsidiary specialises in the manufacturing of injectable pharmaceutical 
products, abiding by the FDA and EEC regulations and requirements. Hikma 
Farmaceutica contains two separate plants: a filling plant for cephalosporins with an 
annual capacity of 30 million vials, and a liquid fining plant for other chemical entities 
with an annual capacity of 42 million vials and ampoules. The subsidiary's main 
objective is to supply Hikma! s markets with injectable products. 
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8.2.1.3 WEST-WARD 
Hikma Investment acquired West-Ward, a U. S. generic pharmaceutical 
corporation in 1991 with a paid-up capital of $2 million. West-Ward employs ninety 
people in its various departments. 
Through this acquisition, Hikma Investment has established a foothold in one of 
the world's major drug markets. West-Ward develops, manufactures and markets a 
broad range of off-patent prescription and over the counter (OTC) pharmaceuticals in 
capsule and tablet forms. It has 83 products in distribution and 40 Abbreviated New 
Drug Applications (ANDAs) on file with the US Food and Drug Administration 
(FDA). 
This acquisition enables West-Ward to import and export products through the 
various subsidiaries of Hikma Investment world-wide. Further, West-Ward works as a 
marketing arm for its Portuguese and Jordanian sister companies, exporting its 
products to Hikma's markets. The strategic role of this subsidiary was fully utilised 
during and after the Gulf war, when exports from Jordan to the Gulf markets were 
banned. 
As well as these wholly owned subsidiaries, there is also a majority share 
subsidiary which we discuss next. 
8.2.2 MAJORITY SHARE SUBSIDIARY 
Arab Medical Containers (AMC) - Jordan 
Arab Medical Containers is a health care related plastics manufacturing 
company complying with Good Manufacturing Practice (GMP). In late 1989, Hikma 
Investment acquired 51% of this company's paid-up capital of $1.2 million. AMC 
employs some 65 people in its various operations. 
The new management of AMC increased the production capacity of the plant in 
order to cover most of the consumption of the local and regional markets. AMC is 
seeking to reduce the need to import bottles by concentrating on producing injection- 
blow bottles. AMC has a pioneering facility in Jordan for the production of 
polyethylene, high density polyethylene and polyvinyl chloride (PVC) bottles and was 
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the first company in the region to produce tamper-resistant and child-proof caps for 
medicine bottles. AMC has also established a unique workshop for producing moulds 
and servicing them. AMC possesses its own R&D facility. 
With this elaboration on Hikma Investmenfs subsidiaries, we now move on to 
consider its joint ventures, each of which was created for a specific purpose, whether 
commercial, financial or technical. 
8.2.3. 
SlovHikma (1991) Czechoslovakia 
Hikma Ibn Al-Baytar (1992) Tunisia 
Hikma Darya-Varia (1992) Indonesia 
Hikma Kahim (1992) Egypt 
8.2.3.1 SLOVHIKMA-CZECHOSLOVAKIA 
SlovHikma was established in 1991 as a joint venture between Slovakofarma, 
Czechoslovakia and Hikma Investment with Bratislava being its base. 
Tbrough this mutually beneficial joint venture, each party will market selected 
products in the other party's territory. In addition, the venture enables Hilcma 
Investment to promote its products in Eastern Europe. The venture allows for 
cooperation in research projects and in manufacturing both products and bulk 
chemicals and materials. 
8.2.3.2 HIKMA IBN AL-BAYTAR-TUNISIA 
This joint venture was set up between Hikma Investment and Ibn AI-Baytar 
Pharmaceuticals, Tunis, Tunisia. This enables the former to use its high technical 
know-how in order to manufacture products at Ibn Al-Baytar. Under the terms of this 
joint venture, Hikma Investment produces cephalosprins and penicillins at Ibn Al- 
Baytar under the name of Hikma (under licence products), for the supply of the 
Tunisian market and French-speaking countries of North and West Africa. This joint 
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venture has an annual production capacity of 37 million tablets, 37 million capsules and 
2 million bottles of suspension. 
8.2.3.3 HIKMA DARYA VARIA-INDONESTA 
Hikma Darya Varia is a joint venture between Hikma Investment and Darya 
Varia, Jakarta, Indonesia. The purpose of this venture is to utilise Hikma Investment's 
technical know-how in the manufacturing and marketing of its products in Indonesia. 
Furthermore, Hikma Darya Varia operates as the base for marketing in the South East 
Asian countries. 
8.2.3.4 HIKMA KAHIRA-EGYPT 
This joint venture between Hikma Investment and Kahira Pharmaceutical and 
Chemical Industries Co., Cairo, Egypt was established to provide the possible means 
for Hikma Investment to penetrate the vast, expanding Egyptian market. In line with 
this venture, Hikma provides technical support for the manufacturing and marketing of 
selected products in this highly competitive market, the single largest in the Arab 
world. 
Before we end our account of Hikma Investment's joint ventures, it is 
worthwhile mentioning that the parent company has acquired the approval of the Saudi 
Government to establish a pharmaceutical company for the manufacture of drugs on a 
joint venture basis. This venture is expected to become operational in 1995. With this 
venture, Hikma Investment seeks to build upon its market share in the highly 
competitive Saudi market and to serve as a window for other Gulf markets, especially 
the Gulf Cooperation Council (GCC) markets. 
Figure 8.1 below represents the structure of Hikma Investment. Hikma, the 
oldest subsidiary of all, comes directly under the directorship of Hikma Investment. So 
too do the rest of the subsidiaries. 
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Figure 8.1 The structure of Hikma Investment 
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We are now in a position to move on one step forward to consider the 
organisation of Hikma. This we do by an elaboration on Hikma's organisational chart. 
8.3 THE ORGANISATION OF HIKMA 
In this section we elaborate, in some detail, on the structure of Hikma. Our 
basic tool in this elucidation is the standard organisation chart. This description of 
Hikma! s structure will become useful once we embark on the diagnosis of Hikma, in 
the forthcoming chapters. 
Figure 8.2 below represents the organisational chart of Hikma. The figure 
makes explicit the fact that the chart is made up of three levels of authority. The 
chairman, the highest authority in Ffilana, is depicted to reside at the top of the chart. 
The figure also depicts a team of three directors and two vice presidents reporting 
directly to the chairman. 17hese are: the operations director, marketing director, 
financial director, technical vice president and engineering vice president. They all 
occupy the second level of authority in so far as the organisation chart's logic is 
concerned. The main responsibility of these directors and vice presidents is to ensure 
that the departments and activities reporting directly to them are properly controlled 
and functioning smoothly without hiccups. Ile rest of the departments and positions 
left in the chart, constitute, in the vocabulary of the classical model, the third level of 
authority. 
The chart, as represented in figure 8.2 below, places immense weight on two 
activities, namely the operations and technical activities. As far as the technical activity 
of Hikma is concerned, the chart makes explicit that it is made up of four departments 
reporting directly to the technical vice president. These departments are: regulatory 
affairs, quality assurance, quality control and R&D. Two of the above mentioned 
departments, namely R&D and regulatory affairs, are controlled by directors who 
report directly to the technical vice president. This serves to show the significance of 
these departments in Hilana. In section 8.1 above, we saw how emphasis was put on 
the importance of complying with international drug requirements, namely the FDA 
requirements and regulations. This is the domain of the technical activity, hence 
213 
I. 0 m 23 
L 
ýi "1 L^ 
v 
tom 
"ý L 
'. I 
N 
r 
vw 
A 
w2 
E G, 
wý 
üN 
J . 
S 
I.. 
:z 
ýý 
5ý 
ný 
- 
1i 
7 
-Z :5 
t 
a4 
2 
. Z, 
Z, 
72 
'J 
ý3 
p< 
2ý 
äý 
r 
Figure 8.2 The organisational chart of Hikma 
<öa 
-5ý 
ap 
i 
L 
ýA' 
I 
ov 
E 's 
?äi 
to 
I 
JI 
j5 .3 2. 3q 
ov 
214 
highlighting the crucial role played by the technical activity in the chart. Equally, we 
touched upon the significance of R&D in this kind of industry. Given this orientation, 
the emphasis on the technical activity in Hikma must come as no surprise. 
The other activity which receives considerable attention in so far as the chart is 
concerned is operations. This has its own justification, however. It is here that the 
manufacturing activities to produce drugs take place. By reverting to Hikmaýs 
organisation chart, figure 8.2 above, it can be seen that the operations director oversees 
the activities of the maintenance department in addition to the. manufacturing activities 
and processes in the three plants, namely the main, penicillin and sterile area plants. 
Furthermore, the operations director oversees what is referred to as the materials 
handling activities. These consist of three departments, namely, the warehouse, 
purchasing and manufacturing planning or scheduling departments. 
Figure 8.2 makes explicit other activities of Hikma in addition to the two 
mentioned above. These include engineering, financial and marketing. However, these 
are not given the same value granted to the operations or technical activities of Hikma, 
as represented by the chart. In fact, the chart, as it stands, conveys, at a glance, the 
message that the technical and operations activities of Hikma reflect its orientation. 
This, however, is a rather deceptive and incomplete picture of the workings of Hikma, 
as we shall soon discover. 
The above account about Hikma! s organisational structure is a reflection of its 
chart. Nevertheless, this account does not exhaust the various departments apparent in 
figure 8.2. 'In what follows we elaborate further on the various departments making up 
Hilana. In this respecto we take those apparent in figure 8.2 in turn. It is also important 
to digress a little from the chart to elaborate on other departments not explicit in it 
which will be of significance in the exposition of the next two chapters, when we 
embark on the diagnosis of Hikma. 
1. The Engineering department: This department is represented in the chart by 
the engineering vice president. Ile organisational task of this department is to oversee 
and supervise the various projects that Hikma Investment, the parent company, may 
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wish to undertake either in Jordan or abroad. For example, this department supervised 
and commissioned the Portuguese subsidiary, and is currently doing likewise with the 
Saudi joint venture. The responsibilities of the engineering vice president include 
choosing a proper location or site for the would-be project or plant, the architecture of 
the plant, setting the various specifications for the project, choosing the right materials, 
labour and machinery, up to the very final stage of commissioning. 
2. Ile Financial department: nis department oversees the financial and 
accounting activities -throughout Hilana. The organisational task of the financial 
department pertains to controlling and coordinating budgets, cash flow, accounting and 
fiscal activities of Hikma and its dealings with both customers and suppliers. In this 
respect, the main responsibilities of this department include the following: 
" Searching, planning and controlling financial resources; 
" Assembling the plans (budgets) of all departments, including their proposed 
capital and operating expenses requirements and following up each 
departmenCs financial performance; 
e Following up banks with regard to the transfer of money, letters of 
credit (LCs) etc.; 
e Following up the marketing and selling activities to ensure the presence of 
adequate money; 
" Setting up cash flow budgets; 
" Preparing projected financial statements comprising capital 
expenditure, and estimated revenue and costs and combining them into a one 
year budget; 
* Checking and following up the purchasing and sales and marketing 
invoices; 
- Documentation procedures and ensuring in subsequent audits that such 
procedures are implemented. 
- Proper review and audit of transactions to ensure that no misrepresentation or 
irregularities occur. 
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3. The Marketing activity: The organisational task of this activity pertains to the 
marketing and selling (which are inseparable from one another) activity of Hikma! s 
products in local and export markets. Clearly, the task of the marketing director is to 
supervise and control all activities pertaining to marketing and selling in both local and 
export markets. 
Organisationally, this activity is organised in four departments, namely the 
scientific, registration, commercial and public relations departments. These 
departments report directly to the marketing planning director, whose main task is to 
coordinate the activities of the aforementioned departments in order to make the 
marketing planning process possible. In what follows we take each department in turn, 
to elaborate on its task(s). 
A. The Scientific department: The main organisational task of this department is 
that pertaining to marketing research and the collection of scientific information which 
might be useful in training the medical representatives (MRs). The major 
responsibilities of this department include: 
1. Conducting market research and surveys to assess the marketing trends. In 
addition, Hikma acquires adequate knowledge about various pharmaceutical 
manufacturers in various markets by subscribing to International Medical Statistics 
(IMS), which is basically a quarterly marketing research publication. 
2. Pursuing and following up scientific publications in journals, books etc. to 
keep abreast of any developments relating to currently produced items or any new 
products and discoveries in the drug world in international markets. This scientific 
information is obtained either locally or from external sources through subscription to 
certain specialised institutions. This material provides information about scientific 
studies and analysis, side effects, when to use drugs and for what illness etc. The 
accumulated data are necessary for updating the promotional literature, i. e. the product 
brochure, which this department publishes and on the basis of which training of the 
marketing people (MRs) takes place. 77he brochure contains the scientific information 
and indications about the drug which the marketing people are promoting and around 
which the presentations given to doctors revolve. 
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3. Replying to internal and external inquires related to Hikma's products. 
4. Designing and preparing the scientific material necessary for packaging 
purposes. 
5. Preparing scientific information to be incorporated with publicity materials 
whenever required. 
B. The Registration department: The main responsibility of this department is 
the registration of Hikma! s products and drugs in the markets where the drug win 
eventually be marketed. 11is, of course, requires direct contact with the NEnistry of 
Health (MOH) in each country where the drug is to be registered. A prerequisite for 
marketing 'a drug is its registration firstly in the country of origin. Once the drug is 
registered in the country of origin, it is then necessary to register it in the countries to 
which it will be exported. The MOH in the country under consideration asks for certain 
technical information, such as analytical procedures, side effects, the active and inactive 
ingredients etc. It is the duty of the registration department to provide all the necessary 
documents and analytical tests and procedures to the authority requiring them, to 
render the registration possible. 
C. Ile Commercial department: Ihis department was established in 1987 with 
the aim of securing Hikma! s presence in countries which lack hard currency and credit 
facilities to pay for their imports. To help such countries to settle the value of their new 
imports as well as the outstanding dues from previous years, Hikma initiated counter 
trade or barter trade agreements with such countries. These agreements include various 
methods of linkffig two export transactions, one emanating from the exporte? s country 
and the other from the importer. In line with these agreements, goods can be 
exchanged for goods or services. 
The main responsibilities of this department may be summarised as follows: 
I. To maintain Hikmaýs presence and increase its exports to markets which are 
suffering from scarce foreign exchange resources. These countries now include Syria, 
Sudan, Yemen, Russia etc. 
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2. To secure back the outstanding debts for Hikma from countries which have 
difficulty concerning the availability of hard currency. 
3. The development and establishment of new markets, regardless of terms of - 
paymem 
4. Establishment of joint ventures. 
5. Increasing Hikma's exports and sales to its traditional cash markets without a 
reduction in nonnal cash sales. 
D. The Public Relations department: The responsibilities of this department 
include the following: 
1. Promoting Hikma's image by all available and possible means; 
2. Arranging for local conferences and participating in international 
conferences; 
3. Arranging all kinds of visits to Hikma. 
Before we end our account of the marketing activity, it is thought appropriate 
to provide an account of the way Hikma is selling its products in the local and export 
markets. Broadly speaking, the local market, in relation to the selling activities, is 
conceived to include two categories: private and tender selling. The former is the 
domain of the customer service department where Hikma promotes its drugs, through 
its marketing teams, and sells it to pharmacists and private hospitals. The 
responsibilities of the customer service department pertain to the following: 
1. Drawing and following up the yearly sales plan to ensure its proper 
implementation and in accordance with the changing situation of the market. 
2. Monitoring all sales activities on a daily basis through daily reports and 
regular meetings with sales supervisors. 
3. Ensuring that sales supervisors are aware of their targets and operating 
effectiveIy. 
4. Coordinating and implementing promotional activities to generate leads and 
achieve area targets as laid down by the yearly plan. 
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5. Ensuring the availability of enough sales people, vehicles, etc. 
6. Ensuring that sales people are updated of any changes in the fmance 
arrangements or discounts or any incentive offers available. 
7. Tackling certain aspects of personnel difficulties and problems with products 
and markets. 
8. Searching and developing new methods, strategies and plans continuously to 
enhance the effectiveness of the area sales distribution. 
There are approximately 45 medical representatives (MRs) making up ten 
teams, responsible for the marketing of Hikmaýs drugs in the country. Each team is 
responsible for promoting 3-4 products in all the geographical areas of the country. 
The basic role of the MRs is to visit target doctors, each in his/her area of 
specialisation, to give a scientific presentation about the drug they are promoting. The 
country is divided into twelve geographical areas, namely: Amman, Zarqa, Irbid, Jerash 
and Baq'aa, Ajloun, Mafraq, Salt, Karak, Madaba, Maan, Aqaba and the Jordan 
Valley. Each team reports to a supervisor who is responsible for controlling its 
activities, in addition to planning, motivating and encouraging team spirit among team 
members. 
In addition to the MRs, there are 26 salesmen divided into five groups 
operating in the country. Through regular visits to pharmacies and hospitals, they 
guarantee the presence of Hikma! s drugs at all times. Their responsibilities also entail 
the actual selling of products to private hospitals, pharmacies, etc., in addition to the 
collection of credit from customers. 
Hikma makes use of two methods or channels of distribution in dispensing its 
products in the country: firstly, through its distribution team, fifteen in number, directly 
to the end destination, i. e. hospitals, pharmacies, etc.; secondly, through three local 
drug stores which distribute and sell only a limited range of Hikma! s drugs. Drug 
promotion, however, remains the sole responsibility of Hikma's marketing teams. 
In the case of tender selling, this activity takes place directly between Hikma, 
on the one hand, and the government, represented by the MOH, which estimates drug 
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requirements of the public hospitals, on the other. Simply put, the need for promotional 
activities in such a case is non-existenL 
Sales into Hikma! s export markets can also be divided into private and tender - 
selling. In the former case, the requirements of the export markets on drugs are 
prepared through the area managers and presented to Hikma (i. e. the marketing 
director's assistant). In the latter case, selling of drugs takes place directly between the 
government of the export market and Hilana. 
The main responsibilities of the marketing director's assistant include: 
1. Following up area managers in the export markets in relation to sales. 
2. Coordinating the needs and requirements of drugs from export markets and 
setting up delivery priorities. 
3. Monitoring the performance of the export markets. 
4. Financial coordination with agents regarding overdue accounts. 
5. Coordinating promotional activities with area managers. 
6. Pricing of tenders. 
4. Ile Technical activity: -Ibe main concern of this activity is the technical 
aspect in so far as the quality of the manufacturing processes and, consequently, the 
drug is concerned. Overseeing the technical activity of Hikma is the sole responsibility 
of the technical director. Organisationally, the technical activity consists of four 
departments enumerated as follows: quality control, quality assurance, regulatory 
affairs and R&D. In what follows we consider the main responsibilities of each of these 
departments separately. 
A. The Quality Control department: ne quality control laboratory is divided 
into three main areas: the analytical testing laboratory, the micro-biological testing 
laboratory and the stability-monitoring area. Quality control holds the following 
responsibifides: 
All the physical, chemical, micro-biological, environmental monitoring, 
sampling, ' examh-dng and/or testing of raw and packaging materials, in-process 
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materials and finished products. Where applicable, retesting of flinished products owing 
to long storage periods. 
2. Approval or rejection of raw and packaging materials and production 
batches, etc. 
3. Reviewing production records so as to ensure no errors have occurred, or if 
occurred, they have been thoroughly investigated. 
4. Approving or rejecting all procedures or specifications affecting the identity, 
strength, quality and purity of the drug. 
5. Notifying the quality assurance department, manufacturing planning 
(scheduling) and the management of the plants of all rejects or other non-conforming 
data. 
6. Tracking stability stations, listing the required testing and maintaining and 
filing results. 
B. The Quality Assurance department: The main objective of this department is 
building quality into the product and the people performing the manufacturing 
processes. The quality assurance department is assigned with the following 
responsibilities: 
1. Final product release through reviewing the batch record prior to release for 
proper documentation etc. 
2. Auditing products, procedures, processes etc. from the point of view of 
compliance with the GMP standards and regulations. 
3. In-process quality control. 
4. Annual product reviews. 
5. Annual visual examinations of reference samples. 
6. Training and GMP training for operators. 
7. Handling of returned goods (drugs). 
9. Handling customerscomplaints. 
10. Disposal of waste in accordance with all applicable local environmental 
regulations. 
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C. The Regulatory Affairs department: The responsibilities of this department 
indude the foHowing: 
1. Distributing and conveying the relevant GMPs throughout Hikma. 
2. Maintaining and updating the standard operating procedures (SOPs) 
throughout Hikma. 
3. Ensuring adequate training is given to operators on the different SOPs. 
4. Interacting with the FDA and other regulatory agencies and bodies. 
5. The filing and maintenance of Abbreviated New Drug Application's 
(ANDAs) and subsequent annual reports. 
D. The R&D department: Ile main organisational task of this department 
pertains to the introduction of new formulations based on the incoming market 
information acquired through market research. Its other ongoing task is continuous 
improvement of existing formulas to make them pharmaceutically more effective and 
economical. The responsibilities of this department include the following: 
1. Accumulating and studying information concerning drugs from marketing, 
specifically, the scientific department and other available sources for the purpose of 
reaching an initial chemical formulation. 
2. Analysing samples expected to be successful. 
3. Passing successful samples to the stability studies programme, where the 
drug is exposed to various climatic conditions to assess its chemical stability over time. 
4. Sending the successful sample, together with its certificate of analysis and 
stability study certificate, to the registration department. 
5. Preparing the master formula for production and foflowing up the first three 
batches of the product to ensure no problem has occurred or to correct problems if 
they do occur. Ibis is usually known as the validation process. 
6. Informing both the quality control and quality assurance departments of raw 
and packaging materials' specifications required for a certain product to ensure 
compliance throughout the manufacturing process. 
7. Conducting experiments for the purpose of developing existing drugs. 
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We now turn our attention to the operations activity of Hikma. 
5. The Operations activity: This, as explicit in the chart, consists of the 
maintenance department, and the materials handling. Ile latter is made up of the 
fol-lowing departments: the purchasing department, the manufacturing planning 
(scheduling) department, and the warehouse department. Finally, on the operational 
side there are the three plants, namely the main, penicillin and sterile area plants. All 
these departments report to the operations director. In what follows we reflect briefly 
on each constituent of this activity. 
A. The maintenance department's organisational task pertains to maintaining, 
calibrating and repairing machinery throughout fElana. In addition, this department 
undertakes any infrastructure and civil work that need to be carried out in Hilana. The 
maintenance department's responsibility entails also the purchase and procurement of 
spare parts from the local market. Recently, a workshop was established within the 
maintenance department for the purpose of replicating spare parts for machinery usage. 
The maintenance department assumes also the following responsibilities: 
1. Management and control of spare parts. 
2. Participating in the choice of machinery. 
B. Materials handling: I'his; is made up of three departments: the purchasing, 
manufacturing planning (scheduling) and warehouse departments. In what follows we 
reflect briefly on each. 
1. The purchasing departmenes main task is the procurement of raw and 
packaging materials as well as machinery necessary for the manufacturing processes. 
This requires awareness of existing and potential suppliers in international, regional and 
local markets, the required materials and methods of payment etc. 
As far as the purchasing of raw and packaging materials is concerned, the 
responsibilities include: 
a) Contacting available suppliers to assess the availability and prices of raw 
materials. 
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b) Ordering quantities necessary to carry out the plan, taking into consideration 
the amounts of materials available in the warehouse and those on order (refer to 
Appendix 1). 
c) FoHowing up suppliers to guarantee delivery of materials on time. 
d) Following up the shipping process and procedures and customs paperwork. 
e) The receipt of materials and informing the warehouse department to 
guarantee compliance to preset specifications. 
As for the purchasing of machinery, the responsibilities include the following: 
a) Contacting suppliers and assessing their offers. 
b) Following-up suppliers until the eventual arrival of machines. 
c) Participating in the design of machinery rooms and following up the training 
of operators on new machinery. 
d) Liaison with the maintenance department and the supplier in relation to 
machinery maintenance. 
e) Obtaining the necessary spare parts from abroad. 
2. The manufacturing planning (scheduling) department's main responsibility is 
to set up the yearly and monthly manufacturing schedules according to the sales 
forecast. For this task to be carried out adequately, necessitates coordination with 
other departments, chiefly the warehouses and purchasing, to guarantee the presence of 
materials whenever the manufacturing activities require them. 
3. The warehouse department's main responsibility is the storage of raw, 
packaging and finished products and the control of its inventory and stock levels. An 
essential task of this department is the prevention of any mix-up, especially in raw 
materials, most of which are in the form of either white or red powder. 17his, therefore, 
necessitates a segregation system. This department, in practice, reports directly to the 
manufacturing planning manager, unlike what is depicted in figure 8.2 above. 
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C. The three plants, namely the main, penicillin and sterile area plants constitute 
the manufacturing base on which Hikma leans for the manufacture of its products in its 
various dosage forms. Each of the aforementioned plants encompasses two activities, 
namely production and packaging. Each plant has a manager controlling the operations 
of his/her plant. 
6. The personnel department This department looks after the personnel affairs 
throughout Hikma. Its main activities can be listed as follows: 
1. Accumulating the various department's requirements from personnel. 
2. Announcing vacancies in the local newspapers. 
3. The reception of application fonns, arranging interviews and pursuing 
employment procedures for new employees. 
4. 'Me determination of selection mechanisms, salaries, allowances and 
promotions. 
5. The administration of personnel holidays, sick leaves etc. 
6. The administration of employees medical insurance, life insurance, social 
security deductions, tax deductions etc. 
7. Calculating over-time working hours and preparing the personnel payroll for 
the accounting department. 
8. The administration of appraisal reports. 
9. The administration of loans for personnel. 
With the above elucidation on Hikma's organisation in place, we devote the 
next section to elaborate on the nature and style of management adhered to throughout 
Hikma. 
8.4 THE STYLE OF MANAGEME 
Before we can enter into discussion about the nature and type of Hikma's 
management style, it is, thought appropriate first to reflect briefly on the sort of 
managerial model endorsed by Hikma's management team. It would not be unfair to 
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state that Hikma holds some afflinity with the systems model of organisation. To start 
with, Hikma can be safely said to recognise itself as an open system with close 
interaction with the environment. After all, the nature of the industry in which Hikma is 
involved, i. e. the pharmaceutical industry, necessitates close interaction with the 
environment (refer to Chapters 9 and 10). Hikma cannot afford simply to react in a 
fatalistic manner to the complex and changing environment in which it operates. Indeed 
a proactive approach towards the environment, in such circumstances, is fundamental. 
This awareness must have been felt throughout the previous exposition, where 
emphasis has been laid on the influence of market research, R&D, planning etc. More 
understanding of this matter, however, will be gained from Chapter 10. 
The point to raise at this stage is that Hikma shows close parallels with the 
sociotechnical systems' tenets, particularly the autonomous work groups. This will be 
shown in Chapter 9, when we consider the diagnosis of Hikma. This similarity becomes 
obvious when we look at the autonomy and participation of the lowest structural levels 
of Hikma. 
Suffice it to say, at this stage, that the managerial model endorsed by Hikma 
came as a result of an evolving culture that prevails and dominates throughout the 
structuml levels. 
The prevailing assumptions (i. e. culture) held by the management team about 
the people in Hikrna have far-reaching effects. Those assumptions affect, whether 
directly or indirectly, the espoused management style. These assumptions are apparent 
if we observe the emphasis on the crucial role played by the employees in Hikma, 
which is captured nicely in the following q'Uote from the chairman: "Hilana is special 
because of its employees, a well-trained, proud team ...... (Hikma, 1991, p. 
I). 
Managers are not content to simply allow the culture to emerge; instead they play an 
active role in shaping the culture in ways which would support the performance of 
Hilana. The main plank in Hikma! s success is its emphasis on developing its staffs 
potential to the maximum. Staff training at all levels and in all areas is an integral part 
of management duties. This is fundamental so as to encourage self-regulation at all 
levels. 
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In essence, it is safe to indicate that these assumptions held by Hik: ma's 
management team as to the best management style to adopt are, by and large, similar to 
those advocated by McGregor's Theory Y (McGregor, 1960). Simply put, it is 
assumed that people are trustworthy and have an intrinsic need for work, and that if 
they have the opportunity, will take responsibility and exert their utmost efforts to 
achieve organisational tasks, without the need for close managerial supervision and 
control. Put differently, employees, as far as the managerial assumptions held by 
Hikma! s management team is concerned, are capable of controlling their tasks without 
the need for managerial intervention. Information is widely shared and at all levels; this 
is the norm rather than the exception. Strong emphasis is laid on employees' 
participation throughout the managerial process. The belief is that employees' 
participation is a necessary ingredient for success. This instils motivation, raises 
efficiency and increases the overall effectiveness of Hikma. 
Learning is widely encouraged. Learning is not only obtained through the 
various training schemes (technical, administrative etc. ). In fact, immense importance is 
given to learning from participating in decision making. Employees are not punished 
for making incorrect decisions. Rather, where mistakes are made, the correct course of 
action is explained to them. Initiative and creativity on the part of employees are widely 
encouraged and rewarded. 71bere is a high level of delegation of authority and 
responsibility from the management team in the sense that people at lower structural 
levels are trained and qualified enough to tackle problems at their level. This 
necessitates employees to acquire a wide array of skills. 
We havc secn in scction 8.1 abovc that cmphasis is laid on quality products. In 
fact, it is the belief of Hikma! s management team that product quality and employees 
quality fit hand in glove. In other words, quality products require a qualified team of 
employees. 
It is the general trend of Hikma to distance itself from the conventional methods 
of running organisations, that is to say those confonning to the standard organisation 
chart and its accompanying job descriptions. It is the belief of Hikma's management 
team that strict adherence to the organisational chart and its job descriptions as 
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managerial tools constitute an obstacle in the way of achieving Hikma's and employees' 
objectives. This is not to say that HikmXs organisation chart need be discarded 
altogether. In fact, the chart may offer some insights and support in organisational 
analysis. However, on its own, the chart is not enough and does not provide an 
explanation of how an organisation like Hikma functions. For example, strict adherence 
to the organisational chart requires tight job descriptions. Ilese, however, do not exist 
in Hikma and are not encouraged by management. The argument against job 
description is that it might hinder work, i. e. it limits employees' scope for participation 
and may perhaps prohibit the initiative they possess from being utilised. By adhering to 
a strict job description, employees will most probably refuse to take up more 
responsibility and may refuse a challenging job which they have not performed before, 
and with which they are not familiar. Since Hikma is dynamic by nature, it is not 
surprising that no such job descriptions exist in the company. People are moved around 
(rotated) throughout Hikma's departments and within the particular department itself to 
overcome any boredom they may encounter with their job. This broadens their 
horizons, increases their motivation and commitment and allows for initiative to be 
released. Learning is surely enhanced through such techniques. 
With this background about Hilana, it is now possible to move on to consider 
its diagnosis. This we do in the next two chapters. 
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CHAPTER9 
THE DIAGNOSIS OF HIKMA 
The performance of Hikma in terms of its ability to learn about and adapt to the 
. .1 changing environment in which it operates cannot be fully understood from the 
organisation chart, as elucidated in the previous chapter. The chart depicted in figure 
8.2 in the previous chapter, does not offer an explanation of how an organisation like 
Hikma operates. We have seen that the chart presented certain difficulties in examining 
and investigating Hikma! s activities. In adaition, the chart has made no attempt to 
explain how the internal operations interact, on the one hand, and the interaction of 
Hikma vis-A-vis its environment, on the other. The chart, as it stands, is a recipe for 
variety proliferation (Beer, 1979). This makes the chart deficient when employed as a 
sole tool for studying organisational behaviour. At best, the chart contains the 
allocation of explicit responsibilities and lines of authority through which coordination 
of tasks takes place. Thus, the organisational analysis one can obtain from the chart is 
less than complete. 
lberefore, a tool is required to examine and investigate Hikma! s activities in 
terms of internal operations and the interaction among them, and the interaction of the 
organisation with the environment. Ibis tool is the enhanced model as elaborated in 
Chapter 7. In other words, in our diagnostic approach to Hikma, we shall essentially 
adopt the exposition of the VSM as represented in Chapter 2, taking into consideration 
what has been said in Chapter 7 about the incorporation of semi-autonomous work 
groups theory into SI, so as to encourage and enhance participation at the lowest 
structural level of the organisation. - 
Before we begin our diagnosis we need first to identify the system in focus, that 
is to say, the organisation subject to our intended application. This we do in the next 
section. 
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9.1 THE SYSTEM IN FOCUS 
At the outset, it was maintained that our analysis in this part of the study is 
essentially diagnostic by nature. The diagnostic application of the VSM can take place 
only in an ongoing and existing organisation. The aim of diagnosing a system (i. e. an 
organisation) is to assess its health in relation to the viability requirements. The 
outcome of the diagnosis might be recommendations to suggest structural adjustments 
to improve the effectiveness and efficiency of the organisation under consideration (i. e. 
the system in focus). The design mode of the VSM can. be of help when the 
organisation under consideration is undergoing fundamental change in its mission or 
awaiting establishment. If we were to study the forthcoming Saudi joint venture 
cybernetically, therefore, we would use the design mode of the VSM rather than the 
diagnostic one endorsed here. Nevertheless, since the Saudi joint venture is not of 
interest to us, we shall not dwell on further elaboration. 
Ile starting point for the diagnosis, then, is the determination of the system in 
focus on which our study will concentrate. The position of Hikma vis-A-vis the parent 
company, Hikma Investment, was outlined in the previous chapter. Figure 8.1 
(representing Hikma Investment's structure) made it abundantly clear that Hikma 
Investment has a number of operational entities, among them, that of Hikma, whose 
explicit mission is manufacturing and marketing of medical pharmaceuticals for human 
usage. 
We shall take Hikma to constitute our system in focus. Hikma is a viable system 
capable of independent existence. If hived off from Hikma Investment it still could be a 
viable system capable of independent existence with a clear separate mission. 
nerefore, the identification of Hikma to be our system in focus with a separate identity 
and explicit mission from Hikma Investment presents no problem. 
Having chosen Hikma to become the system in focus, the next step is to 
consider the recursive levels on which Hikma exists. That is to say, we need to 
determine the next higher and lower levels of recursion. 
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9.2 HIKMA'S-LEVELS OF RECURSION 
In the study of Hikma, we can identify three levels of recursion. Figure 8.1 in 
the previous chapter makes explicit the fact that Hikma belongs to a parent company, 
Hikma Investment, at a higher level of recursion up. The subsidiary with which we are 
concerned, i. e. Hikma, is envisaged to constitute an operational entity of the parent 
company. The latter, Hikma Investment, comprises also the following operational 
entities: 
1. Hikma Farmaceutica. 
2. West-Ward. 
3. Hikma Chemicals. 
4. Arab Medical Containers. 
Hikma is an operational entity of Hikma Investment, a viable system in the 
sense that, if hived off from the parent company, it would be capable of independent 
existence as a pharmaceutical company. 
Having determined the system in focus and its next level of recursion up, the 
next step is to determine the next level of recursion down of Hilana. This level is made 
up of the OEs that together make up Flikma, the system in focus. Put differently, the 
OEs making up this level of recursion are the primary activities which justify Hikmaýs 
existence. It is at this level of recursion that Hikma! s mission is being implemented. We 
shall not embark on further elaboration on the next level of recursion down, at this 
stage, since it is our subject of elucidation in the next section. Suffice it to say, at this 
stage, that the next level of recursion down is composed of two operational elements, 
as we shall soon find out. 
To recapitulate, we have identified three levels of recursion. Recursion level 0, 
R(O), is the parent company, Hikma Investment. Recursion level 1, R(l), is the system 
in focus, Hikma. Recursion level 2, R(2), is the next level of recursion down and it 
entails the operational elements (OEs) carrying out Hikma's mission at a closer study 
level. 
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We start our exposition of Hikma by considering Sl: the implementation 
function. It is here that Hikma! s mission is performed. Put differently, this function 
contains the viable parts which justify Hikma's very existence. The operational elements 
of S1 perform the primary activities of Hikma. In the next section we elaborate on 
these operational elements in more detail. 
9.3 S 1: THE IMPLEMENTATION FUNCTION 
We proceed our elucidation of the implementation function of Hikma by the 
identification of the operational elements (OEs) which together make up S 1: the 
implementation function. Once these OEs are outlined, it is then possible to elaborate 
discussion on the components of each operational element (OE); that is to say, its 
environment, operation and management. 
9.3.1 THE OEs OF SI OF HIKMA 
In Chapter 2, it was indicated that an operational element is the cornerstone of 
the VS; it is one of the elements which is necessary for the continued existence of the 
VS (i. e. Hikma) with its current identity. 'Me collection of OEs exhaust what the 
system, i. e. Hilana, is supposed to do. Put differently, the OEs taken together 
implement the organisational mission of Hikma. The collection of OEs is denominated 
S1. 
Ile task before us here is to outline the OEs of SI of Hikma. Hikma's 
organisation chart is an appealing option helping us in this task. The chart, however, 
can be deceptive and we shall soon discover why. An exact application of the chart 
onto the VSM of Hikma cannot provide us with the proper insights we are seeking. In 
fact, if we were to follow the logic of the chart, we would be under the impression that 
the technical and operations activities of Hikma constitute the only two OEs, and 
would map Hikma accordingly. However, to nominate the OEs of SI of Hikma we 
need to distinguish its activities in relation to the environment. Our primary tool for 
consideration is Hikma's mission. Ile OEs, therefore, cannot be deduced directly from 
the chart. 
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The true OEs are those implementing the mission Hikma is expected to 
perform. To recapitulate, Hikmaýs mission entails the manufacturing and marketing of 
drugs for human usage. The mission makes it abundantly clear that the manufacturing 
activity plays a pivotal role in so far as Hikma! s viability is concerned. A close 
inspection of the manufacturing activity, reveals that it is made up of two components: 
the production and packaging. Each is regarded as an OE in its own right with direct 
and continuous interaction with the environment. Each is capable of separate existence. 
Ile two primary activities outlined above create and maintain Hikma with its 
present identity. Without them, Hikma could be viable system no longer and thus 
would have no justification for existence. 
To support the above argument, we shall ask whether Hikma could possibly 
continue to maintain its current identity if one primary activity or more were hived off 
or eliminated. If we hive off any of the two primary activities, Hikma would not be able 
to maintain its current identity (i. e. purpose). In fact, such elimination would contradict 
its mission. Hiving off the production operational element, for example, will cause 
problems of continuity to Hilana. The same is true for the packaging OE. These two 
primary activities are, in fact, highly dependent. They are viable systems in their own 
right at the lower level of recursion. 
From the above exposition, it is evident that the OEs cannot be taken directly 
from the organisational chart of Hilana. To support this statement, let us take each of 
the so-called departments represented in the chart and study its possibility to become a 
viable system in its own right, and thus an OE of SI of Hikma. Refer, once again, to 
Hikma! s organisational chart figure 8.2 and the elaboration presented about it in the 
previous chapter. From a cybernetic viewpoint, none of the departments explicit there 
possesses the criterion of viability, i. e. the ability to maintain a separate existence. In 
fact, most of the nominated departments in the chart are engaged in metasystemic 
activities as far as the VSM insights are concerned. 
Consider the marketing activity. An elaboration on this activity and the various 
departments making it up was put in perspective in the previous chapter. In the light of 
the marketing role in Hikma, one might be inclined to consider it as an OE. However, 
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the marketing activity, as it stands, cannot be considered as an OE; it is not capable of 
separate existence with its current status in Hikma. Put differently, the existence of the 
marketing activity provides a service for the producing parts, namely the production 
and packaging. If Hikma had no production and packaging, there would be no 
marketing. 
The four departments reporting directly to the marketing planning director, 
namely the scientific, registration, commercial and public relations, are all engaged in 
metasystemic activities, as far as cybernetic insights are concerned (refer to Chapter 
10). Let us now dwell on an exposition to see whether any of the marketing 
departments mentioned above can be an OE of S1 of Hikma. Take, for example, the 
scientific department. The main task of this department is that pertaining to market 
research and the accumulation of all relevant scientific information. This department, in 
its present context in Hikma, cannot be an OE of Sl; it is not capable of independent 
existence. However, if the scientific department's people were to decide to leave Hikma 
to set up a marketing research bureau, such an organisation would be considered a 
viable system. 
Ile registration department's main task is that of registering Hikma! s products 
with the MOH in local and export markets. As it stands, the registration department 
cannot be an OE with its present status. It is not capable of separate existence. 
What has been said about the above mentioned departments, applies in the same 
way to the commercial department. M-ds department, too, is involved in metasystemic 
activity, particularly that pertaining to the search for new markets (refer to Chapter 
10). Therefore, it cannot be an OE of S 1. 
Ile public relations department's main task is that of promoting Hikma! s image. 
It, too, is engaged in metasystemic activity. Therefore, it cannot be an OE of S 1. 
Ile selling activities main organisational task is to facilitate the passage of 
Hikma products to its local and export markets. These activities cannot therefore be an 
OE of S1. 
The four departments reporting directly to the technical vice president, as far as 
cybernetic insights are concerned, cannot be OEs of Hilana. From the cybemetic 
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viewpoint, their task is to provide a service to the nominated OEs of Hikma. They are 
all engaged in metasysternic activity. Subjecting any of them to the cybernetic criterion 
of viability, i. e. the ability to maintain separate existence, we will soon realise that none 
meets the viability criterion. Furthermore, the exposition in Chapter 8 about Hikma's 
structure makes it abundantly apparent that none of the technical departments can be a 
viable system in its own right, in the context of Hikma's mission. For example, the 
quality control and quality assurance departments' main task pertains to building quality 
into the manufacturing activities (production and packaging). Iýoth departments receive 
help in carrying out this task from the regulatory affairs department. As far as R&D is 
concerned, it was shown that this department is a necessary requirement for this kind of 
industry. The raison d'etre of the R&D in its present status, is to develop existing drugs 
and introduce new drugs based on marketing research and surveys. Cybernetic analysis 
reveals that R&D constitutes a component of S4: the intelligence function of Hikma 
(refer to Chapter 10). More particularly, this department plays a fundamental role in the 
process of adaptation to the environment. Ilerefore, as it stands, it cannot be a viable 
system. In spite of this crucial role played by R&D, however, it would be wrong to 
assume that it constitutes an OE together with the OEs enumerated above. 
Let us now turn our attention to the operations activity. Take, for example, the 
maintenance department. This department, once again, is not in a position to constitute 
an OE of SI of Hikma. Simply put, it does not have the capacity for independent 
existence. We remember from Chapter 8 that the organisational task of the 
maintenance department pertains to maintaining machinery and carrying out any 
infrastructure work which is necessary for Hilana. This is therefore a service activity as 
far as Hikma's OEs are concerned. However, if the maintenance people were to decide, 
all together, to leave Hikma in order to establish a maintenance organisation of their 
own, such an organisation, i. e. the maintenance organisation set up, would be 
considered a viable system. ' 
The same logic applies to manufacturing planning or scheduling. Ibis is, again, 
a service function, i. e. metasystemic activity, for both the production and packaging 
primary activities. On the basis of the schedules prepared by manufacturing planning, 
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the manufacturing processes proceed. Thus, manufacturing planning cannot be a viable 
system; it is incapable of independent existence in its present context. 
We now turn our attention to the purchasing and warehouse departments. 
These are part of the manufacturing primary activities, i. e. they are part of the 
production and packaging activities. They are essential for the smooth running of the 
manufacturing activities. They are not in a metasystemic position vis-ý-vis the 
operational elements (the production and packaging) listed above. However, these two 
departments are not viable systems in their own right at present. 
Before we end our exposition of the possibility of any department of the 
operations activity becoming an OE, it is thought appropriate to consider the final 
aspect of the operations activity, that is to say the plants. As far as the logic of the 
chart is concerned, the plants per se are not viable systems in their own right. It is true 
that the manufacturing activities of Hikma take place in the plants, yet this diagnostic 
point is not reflected in the chart itself. 
The financial department, in spite of its importance in relation to the financial 
matters, again, does not possess the capability of separate existence. This department 
offers financial services for Hilana. In the case of the finance department, it is easy to 
understand the support which this function grants to the control function. It is adding 
the financial viability dimension to whatever is done by the OEs. Although the financial 
viability of an organisation like Hikma is fundamental, yet financial viability per se must 
not be taken as the sole means for ensuring continued existence. We must remember 
that the question of viability we are embarking on is one of structural arrangements 
rather than financial viability. 
Finally, the engineering department, as was shown earlier, fulfils 'the tasks 
assigned to it by Hikma Investment, the parent company. Therefore, this department 
constitutes a metasysternic function for Hikma Investment. 
We have discovered that there are only two OEs fulfidling the task of Hikma 
namely, production and packaging. They carry out the purpose of Hikma. Their 
identification was not a straightforward exercise, based on Hikma! s chart. Rather, it 
was a cybernetic realisation. These OEs belong to the next level of recursion down, 
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Figure 9.1 The VSM of Hikma 
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where viability of Hilana is assured. 
Figure 9.1 above depicts the VSM of Hikma with its two OEs of which SI is 
comprised. These two OEs are essential for Hikma's viability; they are themselves 
viable systems in that they are capable of independent existence. They represent the 
activities of Hikma in relation to its environment. The difference in the size of the 
operations (circles) in the figure above reflects the relative importance of the OE in 
terms of the size of its operations in relation to the number of people each employs. It 
is apparent that the packaging operation is larger than that of the production operation. 
in the previous exposition, we came to apprehend the fact that there are two 
OEs which produce Hilana, namely, production and packaging. This discovery is a 
cybernetic outcome. These are the OEs which make up SI of the system in focus (i. e. 
Hikma). 
Having identified the OEs of SI of Hikma, next we need to look at the different 
components of each OE. In this connection, and in line with our exposition in Chapter 
2, we single out the environment, operations, and management activities for each OE 
of SI, with the addition of the regulatory centre to the exposition. We shall start with 
the production OE, then move on to consider the other OE, that is to say, the 
packaging. A substantial factor to consider is the degree of autonomy each OE retains. 
Autonomy is necessary in order to match the complexity of the environment when 
interacting with it. As long as the operational elements are in contact with the 
environment, they are faced by huge complexity which might endanger the operation 
and its management, unless there is some degree of discretion and autonomy. This is 
our subject for consideration in the next sections. 
9.3.1.1 PRODUCTION AS AN OE 
This is the first operational element of SI of Hilana. Production at this level of 
consideration is at recursion level 1, R(l). Figure 9.2 below is a diagrammatic 
representation of this operational element. In it, the environment, operations and 
management of production are made apparent. We now elaborate on each component. 
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We start with the environment, then move on to look at the operations and 
management of production, respectively. 
Figure 9.2 Production as an OE 
9.3.1.1.1 THE ENVIRONMENT OF PRODUCTION 
The environment is hazy and changeable; it is represented by the arnoeboid 
shape in the figure above. It is taken to consist of the following components: 
1. Existing and potential local competition. 
2. Foreign competition within the local market. 
3. Existing and potential customers, which comprise patients, doctors, 
pharmacists and private hospitals. 
4. Existing and potendal suppliers of raw materials and machinery. 
We now take each of above components, in turn, and elaborate on it somewhat. 
There are six local pharmaceutical manufacturers operating in the local market. In the 
following account we reflect briefly on each local drug manufacturer (Malhas, 1990): 
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1. "Ibe Arab Pharmaceutical Manufacturing Company (APM): This is by far the 
oldest pharmaceutical company in the country and one of the pioneers in the region. 
APM is a public share-holding company which was founded in 1964. The government, 
represented by the MOH and the Royal Medical Services, own 6% of its shares. APM 
started with a modest capital of J. D. 200,000; today this number has increased to J. D. 9 
millions. Currently, APM employs 1300 people. In 1990 APM's sales reached J. D. 
18,525,356, of which 80% was achieved in its export markets. 
2. Dar Al-Dawa (DAD): This is a public share holding company which was set 
up in 1975 with a capital of J. D. 2,100,000. In 1990 DAD's sales reached J. D. 
9,825,385. The company currently employs around 450 people in its different activities. 
DAD is a partner in a joint Jordanian, Saudi and Yemeni venture that is expected to 
operate towards the end of 1995 in Yemen. 
3. The Arab Centre for Pharmaceuticals and Chemicals (ACPC): The Centre is 
a public share-holding company which was founded in 1983 with an authorised and 
paid up capital of J. D. 4 millions. ACPC specialises in the manufacture of topical 
pharmaceuticals and empty hard gelatine capsules. Its sales reached J. D. 2.7 millions in 
1990. The Centre employs around 300 people. 
4. The Jordanian Pharmaceutical Manufacturing Company (JPM): Ibis is a 
private share-holding company which was established in 1980 with a paid up capital of 
J. D. I million. JPM produces some 90 dosage forms of drugs. Emphasis is laid on the 
manufacturing of alcohol free liquids. Almost 75% of its production is exported to 
markets in the region, and to some African and European countries. 
5. United Pharmaceuticals Manufacturing (UPM): 'Ibis is a private share 
holding company which was established in 1989 with a paid up capital of J. D. 3 
millions. It produces a wide range of pharmaceuticals including systemic and topical 
drugs, which are mostly exported to the region. 
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6. Amman Pharmaceuticals (AP): This is again a private share-holding 
company. It was established in 1991 with a paid up capital of J. D. 500,000. AP 
specialises in producing surgical gloves and eye drops. 
Amongst the above mentioned local competitors, APM and DAD are the most 
important. 11ey offer a wider product range than that of lEkma, chiefly in relation to 
topical preparations. Hikma, on the other hand, in addition to its wide production 
categories, grants attention to the production of injectables.. On the face of it, both 
APM and DAD have established a strong foothold in the local and regional markets. In 
1990, for example, Hikma! s market share in the local market was estimated at 6.5 1 
ranking third after APM and DAD, whose local market shares were 9.24% and 6.8 1% 
respectively. In 1993, the market shares of the above-mentioned companies altered, 
with Hikma occupying the first position with a market share of 8.68% and with DAD 
and APM in the second and third positions with market shares of 8.61% and 7.80% 
respectively. 
Competition from local drug manufacturers is expected to become stiffer, 
however. The number of pharmaceutical producers is expected to increase to II 
towards the end of 1995. The, Nfinistry of Health (MOH) has granted permission for 
five more local companies to manufacture drugs. Amongst those are International 
Pharmaceutical Producers (IPP) and Middle Eastern Pharmaceutical Industries 
(MEPI). 
The government's decision to allow new drug manufacturers seems to have 
been triggered by the fact that these companies are export-oriented. This orientation 
has its implications for the country's economy and balance of payment (remember that 
around 82% of Hikma! s sales in 1993 were achieved in the export markets). 
Furthermore, the statistics of the Central Bank of Jordan (1993), indicate that the 
medicament sector is the second largest national export earner after phosphates and 
potash. Return on exports from the medicament sector in 1988 was $27 millions. This 
has been growing over the years and reached $ 101 millions in 1993. 
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In addition to local competition, Hikma, just like any other local pharmaceutical 
manufacturer, faces competition from foreign pharmaceutical companies, mainly 
Western, operating in the local market. The activities of those cannot be overlooked 
when studying the production environment. After all, the local consumer market relies, 
to a certain extent, for its supply of drugs on imports from approximately 350 world- 
wide pharmaceutical manufacturers, with 34 local drug stores involved in the 
importation and distribution of their drugs. 
Although the pharmaceutical industry in the country isfully fledged (remember 
that APM, the first pharmaceutical company in the country, was established in 1964), 
with cheaper prices and renowned quality, locally and regionally, nevertheless it still 
faces strong competition from foreign drug producers in the local market. Owing to 
their reputation, research capabilities, financial resources, technical expertise and 
know-how and innovative programmes (remember that all pharmaceutical companies in 
the country are generic), Western drugs are still highly regarded in the eyes of both 
patients and doctors. There are renowned and well established names such as Pfizer, 
Janssen, Roche, Wellcome, Bayer, Lilly, Ciba Geigy, Squibb, Glaxo, Specia, Wagner, 
Cimex, SK & F, and Sanders to name but a few. For example, the market shares of 
Roche and Ciba Geigy in Jordan in 1993 were 4.50% and 3.06%, respectively. Despite 
the small market share occupied by any Western company individually, nevertheless, 
taken together their market share becomes sizeable, leaving no more than 
approximately 30% for local drug manufacturers to share. 
It has been maintained that, taken together, the market share of the foreign 
competitors in the local market reaches around 70% of all drugs' sales in Jordan. It 
cannot therefore be argued that local drug manufacturers, let alone Hikma! s products, 
are in a strong competitive position vis-A-vis foreign manufacturers, especially in regard 
to particular drugs components like psycholeptics which may be classified into four 
categories: tranquillisers, anti-depressants, neuroleptics and anti-epileptics. Foreign 
competitors hold an unchallenged position as far as drugs quality, range and sales, at 
least in the above categories, are concerned. 
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The patient who eventually consumes the product or drug is consideied to be, 
another component of the production environment- However, one unique feature about 
the pharmaceutical industry is that, more often than not, the person who actually takes 
the drug (i. e. the patient) does not choose which drug to take. Ile patient (end 
customer) takes a drug prescribed by a doctor. Therefore, unlike other industries where 
immense emphasis is laid on the importance of the end customer or consumer, who by 
and large determines the volume of sales, in the pharmaceutical industry, despite the 
significance of the consumer, nevertheless, the role of the doc. tor in affecting the sales 
is more significant. 
Having said this, we must remember that patients, at times, have the choice to 
determine the drug to take - particularly with over the counter (OTC) drugs. This is the 
case, for example, with certain analgesics like paracetamol, and vitamins, among 
others. Iberefore, patients' views and opinions of Hikma's products are, once again, of 
significance. Earlier, it was revealed that Hikma's products include both generic and 
under license products. A noteworthy point is that the drug price structure is regulated 
by the MOH; it is not left to demand-supply forces. Prices are set taking into account 
factors such as the foreign competition, technology in use, the therapeutic value of the 
drug, cost of raw and packaging materials, etc. Naturally, however, generic products 
are, by and large, cheaper than those of under license ones; they have a lower profit 
margin. Iberefore, one may fmd generic products sold only in certain areas depending 
on the needs and preferences of those who inhabit that particular area. 
Potential patients are equally noteworthy. Ilese represent the public at large. 
Hikma's product quality is a major factor in attracting potential patients to buy OTC 
drugs. Potential patients are mostly influenced by word of mouth. 
The other component of this environment encompasses existing and potential 
doctors, each in his/her area of specialisation. We have indicated above the crucial role 
doctors play when prescribing Hikma's medicine, thus affecting its sales. Existing 
doctors are those currently prescribing Hikma products to their patients. The efforts of 
Hikma! s marketing team have managed to persuade a certain number of doctors to 
prescribe Hikma's products. Hikma directs its efforts to secure the continued existence 
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of this category of doctors. Potential doctors are those which Hikma would like them 
to prescribe its products. They may, again, be in different areas of specialisation, but 
are currently prescribing to their patients products from rival companies (either local or 
foreign). The marketing people direct their efforts to this category seeking to 
understand the reason(s) for not prescribing Hikma! s drug and to convince them, to 
switch and prescribe Hikma's drug to their patients. 
In addition to the above, potential doctors may also include medicine students 
at local universities. Those, too, will be important in relation to the production 
environment in that Hikma will be dealing with them in the future. 
Existing and potential pharmacists are another component of this environment 
which requires attention. There are around 950 pharmacies in the country, of which 
500 are in the capital, Amman. Once again, the role played by pharmacists has its 
implications. Pharmacists, at times, recommend to their customers (patients) certain 
kinds of drugs. 'Mis is especially the case with OTC drugs. Thus, the concern of Hikma 
is to increase the number of pharmacists who recommend Hikma's products. Again, 
potential pharmacists are those recommending rival's drugs. They also include 
pharmacology students at local universities. What applied for the potential doctors and 
students above, applies here in the same manner. 
Private hospitals are another component of this environment. These are mostly 
located in the capital. Again, these might be dealing with a rival company. Thus, the 
task of the Hikma is to influence and convince such hospitals to switch to Hikma's 
drugs. Public hospitals, however, come under the auspices of the MOH which meets its 
drugs requirements through tenders. 
The question comes to mind: can Hikma retain its existing customers, in their 
different categories, and persuade potential targets to prescribe and consume Hikma's 
drugs given the fact that drug prices are regulated by the government? The only 
manoeuvre available to Hikma is its concentration on product quality and its R&D 
programmes. Hilana, as indicated previously, has taken pride in its product quality. 
After all, maintaining the different categories of existing customers and attracting 
potential ones, is affected, by and large, by Hikma's product quality. Amongst the 
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quality strategies which Hikma adopts is that certain products are required to be taken 
only once a day, unlike other competitors' drugs which need to be consumed by 
patients more frequently. This factor encourages doctors to prescribe Hikma! s drug to, 
their patients in the sense that it is more convenient to the latter to consume medicine 
only once a day. Emphasis on drug quality and adherence to strict drug manufacturing 
requirements and standards (FDA standards) attract potential customers (patients, 
doctors, etc. ) to consume and prescribe Hikm; aýs drugs. Word of mouth plays an 
outstanding role in this respect. Hikma is the only local drug manufacturer adhering to 
the FDA standards and specifications. Other local manufacturers opt for complying 
with other more attainable standards, specifically ISO 9000. 
Suppliers of raw materials and machinery are the final component of the 
production environment. Since Hikma is essentially a generic company, its production 
activities depend largely on the transfer of raw materials. This amounts to saying that 
the production activities at Hikma take place only at the very last stage, i. e. the 
formulation stage, of those known to constitute the pharmaceutical industry. Once this 
stage is completed, then the product will be ready for consumption by patients. 
Raw materials, necessary for production, can be obtained from various vendors 
in the international market. T'here are certain criteria on which a decision is made to 
choose a particular supplier. Ibese include the quality of the supplier's raw materials, 
price, method and speed of delivery, terms of payment and the ability of the supplier to 
provide the technical information necessary for conducting technical tests and analysis. 
The number of raw materials' suppliers in the international market is colossal, with 
strong competition between Western and Eastern vendors. More often than not, 
however, Hikma acquires its raw materials from Western vendors. Needless to say, this 
entails additional costs and expenses (usually raw materials' prices from Western 
sources are higher than their Eastern counterparts). This additional cost has its own 
justification, however. Suppliers of Western origin are renowned for the quality of their 
raw materials; they also supply the necessary information for conducting the required 
technical tests, which not all Eastern suppliers provide. 'Mis, however, does not mean 
that all raw materials are obtained from Western sources. We remember from Chapter 
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8 that Hikma has licensing agreements with a number of international pharmaceutical 
manufacturers, amongst which are Japanese companies. In line with these agreements, 
Hikma is bound to acquire raw materials for under license products from the licensing 
company, whatever its origin. 
Hikma sets its own requirements and standards for raw materials. This must 
come as no surprise, given the company's emphasis on quality products which is, 
directly or indirectly, affected by raw materials' quality. Throughout the years, Hikma 
has established a list of a 'fairly' reliable suppliers. This, however, does not prevent 
Hikma from updating its list by considering and dealing with new suppliers as they 
enter the market. In such case, Hikma may well ask new suppliers to submit a sample 
of their raw materials in order to assess its quality and suitability for its manufacturing 
I process. If the results are encouraging, then a trial order may be placed with the new 
suppliers, based on the selection criteria set forth above. It is worth mentioning that 
raw materials required for production change continuously. This is mainly due to the 
change in existing formula and the introduction of new drugs. 
Suppliers of technology, specifically machinery, also need to be looked at when 
talking about the production environment. Just like raw materials, machinery required 
for production is basically imported, mostly from European countries. The criteria set 
out for procuring machinery are, more or less, similar to those set out for choosing a 
supplier for the raw materials, with some additional requirements, however. Tbese, for 
example, pertain to after sales guarantee facilities and services and the possibility of 
training Hikma! s operators, if the need arises in the supplier's country of origin, on the 
functioning and maintenance of machinery. Also, Hikma wants to ensure that any new 
piece of machinery will not cause technical problems as far as the production process is 
concerned, i. e. the machinery suits the raw materials and the formulation runs smoothly 
on the machine, without the need for major adjustments to formula or major training 
programmes for operators. Another significant factor considered when choosing a 
machinery supplier is the location and degree of accessibility of the supplier. Thus, we 
find that machinery is usually obtained from European countries. 
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Having elaborated on the first component of the production operational 
element, let us now move on to consider the operations (the circle in figure 9.2 above) 
of the production OE. 
9.3.1.1.2 THE OPERAIIONS OF PRODUCTION 
The operations apparent in figure 9.2 above are at recursion level 1, R(l), of 
Hikma. The activities, at this level of recursion, encompass those conducted by the 
three plants, pertaining to the production of drugs. 
In what follows, we provide a list of Hikma! s product names which come under 
different therapeutic categories: 
1. Anti-infectives: Product names under this category include Penamox, 
Lifeampil, Cefamezin, Supmx, Cefizox, Lexin, Rythinate, Nidazole, Orvek, Cedrox, 
Maxil, Cef=, Ciprolon and Miacin. 
2. Anti-Ulcers include the following product names: Ulsaheal and Famodine. 
3. Anti-Spasmodics include the following: Riabal and Riabal Compound. 
4. Anti-Rheumatics; include Votrex, Sindac, Remofen and Indomin. 
5. Analgesics include Dolomol, Nopain and Nopain D. S., Nopain, Fendol 
Fendol D. S. and Tarol. 
6. Muscle Relaxants include Myoflex and Myoflex Forte. 
7. Anabolic Steroids include Vinone and Deca-Vinone. 
8. Cardiovasculars include Hypoten. ' 
9. Cough and Cold Preparations include Trifed Syrup, Trifed Tablets, Trifed 
Expectorant, Trifed Compound and Kidikold. 
10. Vitamin products include Kidivit and Neurovitan. 
11. Psychotropic Drugs, i. e. Prazin. 
12. Anti-Diabetes products include Glibil and Oramide. 
13. Others' include products like PurinoI, Hikma-Heparin, Naxone, Oxyphyl, 
Ronalin, Totinal, Sweet and Light, Tekam, Aminor, Aquasal and Poxidium. 
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Of course, these products come in various dosage forms, including capsules, 
suspension, drops, tablets, vials/ampoules, syrup, suppositories, injections and sachets. 
The operations necessary to produce the aforementioned drugs include the following: 
1. The reception of raw materials at Hikma! s premises and matching the 
quantities arrived with accompanying invoices and the purchase order (PO) documents. 
2. Storing raw material upon arrival in the quarantine area until it obtains 
release status after passing the quality control tests. It is then given a batch number and 
a location in the warehouse to announce its readiness to be. taken to the production 
rooms. 
3. Raw materials undergo weighing procedures before being dispatched to the 
production rooms. This is to ensure that the exact quantities of materials are dispatched 
as set out in the manufacturing issuing voucher (MIV). 
4. Raw materials arrive in the powder rooms (the start of the production 
processes) and proceed to the next stage(s) in accordance with the manufacturing order 
(MO) until the production cycle is completed. Of course, production operations differ 
from one product to another, depending on the nature of the product. 
Next, we look at the management of the production operational element to 
understand the activities taken by this management to bring the whole set, i. e. the 
production OE, under control. 
9.3.1.1.3 THE MANAGEMENT OF PRODUCTIO 
This is the final component of the production operational element of Sl of 
Hilana. In section 9.3.1.1.1 above, an extensive elaboration on the environment within 
which this OE operates was presented. We came to understand that ' such an 
environment is uncertain and changeable in character. 
Mention was made that the production operations (the circle in the figure 
above) represent the activities performed by the three plants necessary for the 
production of drugs. The activities performed by the production management to bring 
the whole set, i. e. the OE, under control, entail the following: 
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1. Seeking out and contacting available raw materials vendors in the 
intemadonal markeL 
2. Ordering the required raw materials for production, taking into consideration - 
available stocks in the warehouse and raw materials on order. 
3. Arranging and settling the fimancial aspects of the purchasing process with 
suppliers.. 
4. Liaising with suppliers regarding unresolved matters, i. e. materials not up to 
expected standards or delay on materials arrival, etc. 
5. Handling all paperwork related to customs procedures. 
6. Guaranteeing the execution of the monthly manufacturing schedule with the 
minimal possible hiccups. 
7. Following up and ensuring that raw materials are available and present for 
production to proceed smoothly. 
8. Convening regularly to co-ordinate, where necessary, the work among the 
three plants, especially relating to exchange of machinery, operators etc. 
9. Controlling the production activities and quality of work through the daffy 
reports. 
10. Preparing and supervising the training programmes and rotation of 
personnel. 
11. Ensuring that there are enough operators in the plants. 
Before we move on to elaborate on the other OE making up SI of Hikma, it is 
appropriate to consider, at this stage, the relationships prevailing between the three 
components (the environment, operations and management) of the production OE. 
This we do by questioning variety engineering existing between the environment vis-ý- 
vis its operations of the production OE, on the one hand, and between the operations 
vis-A-vis the management, on the other. Put differently, we need to look separately at 
two sets of variety engineering loops connecting the components of the production OE. 
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9.3.1.1.1.4 VARIETY ENGINEERING AT pRoDuCTION OE 
We recall, from our exposition of the VSM in Chapter 2, that the components 
of the OE tend to discharge different amounts of variety. Put differently, the variety 
exhibited by the environment exceeds that of the operations which in turn exceeds the 
variety of the management in charge of controlling the whole OE (Beer, 1979; 1985). 
Tbus, it falls upon the management to design properly the necessary variety attenuators 
and/or amplifiers (represented by arrows linking the three components in figure 9.2 
above) to bring the whole set i. e. the OE, under control (regulation). These attenuators 
and amplifiers are the necessary strategies of which the management make use to 
ensure regulation of the situation. 
In line with the above, we proceed with our analysis, taking first the loop 
between the environment vis-A-vis the operations of production. Once the first loop is 
put in place, i. e. once we have identified the necessary attenuators and amplifiers 
operating on this loop, we then move on to consider the second loop, that between the 
operations vis-h-vis the management of production. 
9.3.1.1.4.1 ENVIRONMENT-OPERATIONS VARIETY ENGINEERING 
The production environment, as we have observed, is rather complex. On the 
face of it, for the operations of the production to operate steadily in such an 
environment, proper attention must be granted to the design of strategies which include 
variety attenuators and amplifiers. We start our exposition first by looking at the 
variety attenuators employed by the production operations in its endeavour to regulate 
the environment. Then we consider variety amplifiers on the other side of the same 
loop. 
The first attenuator on this part of the loop is that pertaining to the opinions of 
doctors, pharmacists and patients about the drug, i. e. customers' complaints/satisfaction 
about Hikma! s drug quality, suitability etc. Customers complaints can be either by 
telephone or by writing. In either case, a full investigation is made (refer to Appendix 
2) depending on the nature of the complaints to trace the reason for a complaint and to 
correct things to prevent such complaint from arising again. 
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The second attenuator is that pertaining to accumulated information regarding 
the availability -of raw materials and suppliers in the international markets. We 
mentioned earlier that Hikma acquires a list of suppliers. We also mentioned that - 
possessing this list of approved suppliers does not stop Hikma from contacting and 
dealing with new suppliers. Information about new suppliers may be obtained from 
various sources, i. e. medical magazines, catalogues, etc. 
Hikma also has contacts with particular machinery suppliers. New suppliers can 
also be approached. The major, source by which Hikma is kept informed of 
technological developments and machinery availability in the international markets is 
through suppliers' catalogues. 
The third attenuator concerns information gathered about competitors' products 
(e. g. their quality, range, etc. ). This attenuator is of immense significance here. Its 
significance stems from its technical orientation. 
It cannot be claimed that the production activity can regulate its environment by 
simply relying on environmental variety attenuators per se. For the operations of this 
activity to achieve and maintain regulation vis4-vis the environment, the deployment of 
variety amplifiers becomes a necessity. In what follows, therefore, we embark on an 
exploration of variety amplifiers employed on the other side of the loop. 
In response to the incoming environmental attenuators, the production activity 
employs a host of operational variety amplifiers so as to improve and enhance its 
position vis-h-vis its environment. It has been repeatedly emphasised that Hikma prides 
itself on the quality of its products. -In this respect, a chief amplifier as far as the 
operations are concerned is the emphasis on quality. This amplifier is the response to 
environmental information about the quality and shelf life of the product. Th , is kind of 
amplifier is basically related to product stability (after sales service). This amplifier's 
role becomes apparent especially in dealing with customers' complaints or 
dissatisfaction with Hikma! s drug. 'Mis is case when customers, particularly hospitals 
and pharmacists, return goods. 
The quality of Hikma! s drug, particularly those which are to be taken once a 
day, is seen as another amplifier in the sense that it shows the advantage some of 
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Hikma% drugs hold over competitors' drugs. It is worth remembering that Hikma is the 
only local pharmaceutical producer adhering to the FDA specifications and standards. 
Some of the other local competitors opt for adhering to ISO 9000 standards instead. In 
addition, Hikma is the only local pharmaceutical manufacturer which produces under 
license drugs. 'Mis serves to show the emphasis placed on drug quality. 
The final amplifier that is found to operate on this side of the loop is one related 
to the specifications and standards expected of imported raw materials. We have 
mentioned earlier that all raw materials are imported from international markets. Since 
Hikma has sought to invest in product quality, therefore, raw materials in this sense are 
major inputs to the quality of the product. 
With the identification of the attenuators and amplifiers operating on this loop, 
we now turn our attention to the second loop of the production OE. 
9.3.1.1.4.2 OPERAnONS-MANAGEMENT VARIETY ENGINEERING 
Before we can elaborate discussion on the second loop of the production OE, 
we must remind ourselves that the interaction between these two components of this 
OE (i. e. the operations vis-A-vis the management) takes place in the horizontal 
dimension that we are considering now, as depicted in figure 9.2 above. As apparent in 
the figure, the variety flow between the operations and management takes place 
through the regulatory centre's channels. 
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In this loop, the management takes many activities to bring the whole set under 
regulation. We start with the attenuators taking place on this side of the loop, then 
move on to consider the managerial amplifiers on the other side of the same loop. 
The main attenuator on this side of the loop is the daily reports that the management of 
the production receives from the operations (refer to Appendix 3). Because the 
operations of the production are regarded as a black box, as far as the management is 
concerned, therefore, the latter cannot simply assimilate what goes on in the circle in 
exact detail. Hence, the reliance on these reports. Basically, then, these reports provide 
the required information for production management about the progress of the 
production activities (the operations) in relation to the production schedule (plan). 
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Producdon 
Environment 
of Production 
Production 
Operations 
A 
A: Customer's complaints/satisfaction. 
Suppliers list for raw materials and machinery. 
Information about competitors production range. 
B: Product stability and shelf life. 
Product quality. 
Specifications of raw materials. 
C: Daily reports. 
Regular meetings. 
D: Monthly production schedule. 
E: Rush order or alternative product. 
Figure 9.3 Variety engineering at the production OE 
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The other attenuator on this loop is that pertaining to the regular meetings held 
with the people in the operations. These meetings serve the purpose of attenuating the 
complex situation of the operations and provide an opportunity for exchange of 
opinions and learning. 
'Me amplifier operating on this side of the loop is represented by the monthly 
production schedule which contains the product name, quantities and dates of expected 
production and delivery. The managerial strategy in case of raw materials shortage or 
machinery breakdown is either to increase the number of shifts to three, or to increase 
the number of employees or the speed of machines. 
The amplifier flowing directly between the production management and its 
operations pertains to the adoption of an alternative product or a rush order. Figure 9.3 
above is a diagrammatic representation of the above account of variety engineering in 
the production OE. 
With this identification of variety attenuators and amplifiers on the two loops of 
the production operational element, we can now move swiftly on to the next section to 
examine whether the cybernetic principles of organisation are adhered to as far as the 
two loops of the production operational element are concerned. 
9.3.1.1.5 INSPECTING THE PRINCIPLES OF ORGANISATION 
Having looked at the variety flow prevailing between the three components of 
the production OE, the next step is to examine the adherence of this flow of variety to 
the four principles of organisation as outlined in Chapter 2. The first three principles 
deal with requisite variety, channel capacity and transduction capacity, respectively. 
The fourth principle invokes the time dimension in the operation of the previous three 
principles. These principles are essential for establishing equilibrium, i. e. stability, 
around the two loops connecting the three components of the OE as depicted in figure 
9.3 above. 
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9.3.1.1.5.1 THE LAW OF REQUISITE VARIETY 
In what follows we embark on a study of the relationships prevailing between 
the three components of this OE to assess whether the requirements of the law of 
requisite variety are being met. Our approach is to look at present problems, if any, as 
far as the relationships are concerned. 71bis is important in order to be able to come up 
with recommendations which might improve the situation. 
Consider the first loop, that between the environment and operations, in figure 
9.3 above. A quick look at the figure reveals that the two sides of the first loop receive 
equal attention in terms of variety engineering. In other words, there are enough variety 
attenuators operating between the environment and the operations aiming at containing 
the environmental situation. The response of variety amplifiers geared at the 
environment can be said to equal that of the attenuatOrs. This arrangement, although 
attractive, does not provide proper insights into how stability can be achieved and 
maintained. In what follows, we dwell on the existing arrangement of attenuators and 
amplifiers to assess whether they provide the operations with the requisite variety vis-A- 
vis its environment. 
The production operations' efforts in attenuating environmental variety for the 
time being entail customers' opinions regarding the quality of the drug. Therefore, it is 
apparent that the amplifiers on this loop are designed to amplify the position of the 
production OE vis-A-vis its environment. I'lie quality of raw materials is a significant 
variable affecting the quality of finished products. Oscillations in raw materials' quality 
have repercussions on the finished product. Sometimes suppliers do not adhere strictly 
to agreed upon standards or previously submitted samples. Discrepancy, at times, can 
easily be detected. Ibis, naturally, creates further problems and delay to Hilana! s 
production process and plans. Further, Hilana, at times, acquires raw materials which 
require certain treatment to rid them of particles etc. Such treatment, in addition to 
being time and effort consuming, may also decrease the quantity available for 
manufacturing, which at times, might be already less than the quantity originally agreed 
upon and lead to added delay for the manufacturing. To put it in one sentence, the 
process of selecting suppliers and purchasing raw materials, although in theory sounds 
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effective, yet leaves much to be desired. It is crucial, therefore, for the production OE 
to elaborate on the specifications of the raw materials that it expects to obtain from the 
international vendors. Perhaps it would be worth black-listing suppliers who do not 
adhere to specifications. This would eliminate untrustworthy suppliers and alleviate the 
problems of overload facing the quality control unit. 
It is worth mentioning that the production OE, at times, runs into trouble in the 
process of procuring its raw materials. Regular change of suppliers, in the case of 
generic drugs, is the norm rather than the exception. More often than not, there is a 
delay in the delivery of raw materials from source. Even if raw materials arrive on time, 
delay may occur due to the bureaucratic and routine nature of the customs 
department's work procedures or incomplete paper work where materials may be held 
for unnecessarily lengthy periods of time, thus affecting the manufacturing schedules 
and process. 
Regular change of, the master formula creates recurrent problems. From the 
production viewpoint, changes in formula take place in response to a number of 
factors, chief among which is the enhanced cost-effectiveness that the change may 
bring to Hilana. Of course, a change of formula does not take place at the expense of 
the drug's quality. Some formulations for certain drugs may prove, pharmaceutically 
speaking, more effective than others. Usually, the change in the formula does not affect 
the active ingredients of the drug. Rather, changes are made in the inactive ingredients 
of the drug. 
Upon arrival of raw materials at Hilana, those responsible for their reception 
satisfy themselves by checking the accompanying invoice and documents only. In other 
words, no immediate weighing of materials takes place to guarantee their conformity 
with the information on the invoice. Discrepancies in quantities, however, are found at 
a later stage, after production has started. The other acute problem is related to the size 
of the warehouse. We mentioned earlier that once raw materials pass the quality 
control tests, they are given a batch number and a location. The problem, however, is 
that raw materials are not always found in the exact location initially given to them. 
One can also add that the present design of the warehouse entrance and exit areas 
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increases the likelihood for contamination and mix up. These problems are mainly due 
to the size of the warehouse. Once the extension to the warehouse is complete, we can 
expect the problem to be solved. 
We now come to the other loop, connecting the operations with the production 
management. The management of the production is mainly concerned with running the 
operations smoothly according to the manufacturing schedule. Apparently, variety 
attenuators and amplifiers on this loop are in a state of equilibrium. This state of affairs 
does not prevent problems on this loop from occurring, however. Imagine the situation 
when the operations and production lines are suddenly short of raw materials for a 
certain product. This is a recurrent problem from which the operations suffer and which 
causes frustration to those involved. To overcome this problem, it is useful to supply 
the operations with accurate information concerning the availability of raw materials 
necessary to fulffl the production schedule. Also useful, is information concerning the 
expected dates of arrival of raw materials. If operations run out of raw materials for a 
certain product, they opt for an alternative product. The question, however, arises, are 
sufficient quantities of all the necessary materials available for the alternative product? 
r1be answer, more often than not, is in the negative. Thus, confusion arises for 
production lines. 
One can add the constant modification and change in the production schedule 
itself, particularly the weekly and daily ones, as an issue worth attention. Production 
priorities are more often than not changing back and forth in reflection of the market 
situation, consequently causing oscillation to the purchasing plan. This situation, again, 
is a recipe for confusion as far as the production lines are concerned. Change in the 
daily production schedule must be cut to the minimum. 
It cannot be claimed that simply with the proper design of attenuators and 
amplifiers around the loops, equilibrium at the production operational element would 
be attained. We must remember that the previous exposition covers only one principle 
of organisation, among others, which require observation if equilibrium is to be 
achieved at all. 
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With this elaboration on the first principle of organisation, we can now move on 
to look at the second principle of organisation, that pertaining to the capacity of the 
channels carrying variety between the three components of this OE. 
9.3.1.1.5.2 CHANNEL CAPACITY 
We begin with the set of attenuators operating between the environment and 
the operations. Let us consider the attenuator concerning customer's complaints. These 
complaints are, in fact, minimal. In most cases, the complaint concerns the product 
shelf life. A close inspection of such complaints reveals that, in most cases, they have 
no grounds and initially result from lack of adherence to storage specifications. The 
opinions of the leading doctors with whom Hikma deals provides an adequate 
indication as far as the quality is concerned. Tlierefore, the capacity of this channel is 
satisfactory. Ile capacity of the other two channels on this loop is satisfactory, too. 
We now turn to the set of amplifiers. The channel capacity of requirements and 
specifications of raw materials cannot be said to be entirely adequate. As pointed out 
earlier, the quality of raw materials tends to oscillate. T'hus, the need arises to set up 
clear specifications and communicate them to suppliers to ensure adherence to 
expected standards. The list of suppliers, as it stands, does not exhibit enough channel 
capacity. Unreliable suppliers must be taken out of this list to prevent any future 
hiccups. 
The other amplifier on the same loop, namely the QC procedures and standards, 
target mainly the customers in the environment, regarding the quality of products. The 
channel capacity of this amplifier is satisfactory. This is obvious if one notices the small 
number of customer complaints. 
We now move on to consider the channel capacity of the homeostatic loop 
between the operations and management. As for the attenuator, i. e. the daily report, the 
capacity of this channel is not always used to its potential. This is the case when 
information is not filled in properly or not in the right place, rendering the capacity of 
the report limited. For example, this is quite apparent when it comes to the 
maintenance hours. To overcome this situation, proper training and emphasis on proper 
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documentation needs to be put in place. The channel capacity of the meeting is 
adequate in that it is a two-way communication and people involved can voice their 
problems, difficulties and opinions in it. 
The channel capacity of the amplifier on the same loop is limited. This schedule 
does not convey information on the availability of raw materials, or priorities in it are, 
at times, not clear. Change in priorities is the norm, rather than the exception. In 
addition, this schedule does not always convey the amounts of production required 
from the plants. The amplifier which flows directly from the. management box to the 
circle, also does not always have a satisfactory capacity. This comes in the form of 
instructions to the operations to operate an alternative (change of priority) if, for any 
reason, raw materials, for example, are not available or a machine is out of order. ne 
problems applied to the above amplifier, apply in the same manner, to this amplifer. 
Next we consider the third principle of organisation which concerns the 
transduction capacity in relation to the production task. 
9.3.1.1.5.3 TRANSDUMON CAPACITY 
Refer, once again, to figure 9.3 above. It may have been noticed, by now, that 
little attention is paid to the question of transduction on the side of the environment. 
This is particularly the case with regard to raw materials' specifications. Not always are 
suppliers committed to the specifications put down by the production OE. 
As for machinery suppliers' catalogues, it may be indicated that transduction 
with regard to the machinery supplied is not always attended to. In some cases, where 
new pieces of machinery are obtained through the supplier's catalogue, the 
specifications set out in the catalogue are not met. To overcome this transduction 
problem, it is appropriate that new machinery be tested out at the original source, 
before being delivered to Hikma. 
We move on now to the second loop, i. e. the operations vis4-vis its 
management. The amplified monthly production plan undergoes transduction by which 
the month is divided into weekly (refer to Appendix 4) and daily plans per production 
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line. The purpose of this transduction is to make the schedule understandable to the 
operators. The transduction capacity in this respect is apparently satisfactory. 
On the returning side of the loop, the daily production activities are summarised 
on a special form and passed over to a point in the regulatory centre where they 
undergo transduction. Apparently, the operations vis-h-vis management transducers are 
operating in a satisfactory manner. The transduction capacity of the amplifier flowing 
directly from the management into operations is limited. This is so because the 
quantities required from production are not always outlined. 
We must add to our discussion of the three principles, one last principle, that is, 
the information flows must be continuous. This principle leaves much to be desired as 
far as the production OE is concerned. Examples have been given to highlight the 
chronic delay in-information flow in respect of the arrival dates and availability of raw 
materials for production. 
We must now start to consider the second OE of Hikma, that is to say the 
packaging primary activity. We first elaborate on each component of the packaging, i. e. 
its environment, operations and management. Once this account is in place, we turn our 
attention to consider the question of variety engineering for this OE. 
9.3.1.2 PACKAGING AS AN OE 
The second and final OE in SI of Hikma is the packaging OE. The importance 
of this OE, as a component of the manufacturing activity, was outlined in section 9.3.1 
above. Consider figure 9.4 below. It depicts the packaging OE of Hikma at recursion 
level 1, R(l). Again, the figure represents the three components of this 09. In what 
follows we pursue the same logic adopted in the exposition of the components of the 
production OE. Thus, we first start with the packaging environment, to put it in 
perspective, then move on to look at the operations and management of the packaging 
OE, respectively. 
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Figure 9.4 Packaging as an OE 
9.3.1.2.1 THE ENYMONMENT OF PACKAGING 
Let it be stated at the outset that the environment of the packaging OE is, to a 
large extent, similar to that of the production. The first component of this environment 
is the existing customers. We are, by now, familiar with this component, which includes 
patients, pharmacists, doctors, etc. Emphasis within this kind of environment is laid on 
the opinions of patients who eventually consume the product or drug. They sometimes 
provide useful suggestions regarding the shape, size, suitability of seals, style of 
packaging materials or even the appropriate number of tablets in the box, etc. On the 
other hand, pharmacists' and doctors' opinions relating to the design of packaging are 
also of. significance. Both are in a position to suggest, from the scientific and 
commercial viewpoints, useful ideas which the patient may not have knowledge about. 
Miis is the case, for exa mple, as regards to drug stability, i. e. product shelf life, which 
may well be affected by the type and quality of the packaging materials. 
The other component of the packaging environment is the packaging materials' 
suppliers. Whereas, in production, suppliers of raw materials are usually foreign, the 
suppliers of packaging materials may be local, regional or international (refer to 
Appendix 5). 711iis provides the packaging OE with wider choice to select the most 
reliable supplier, taking into consideration the quality, payment facilities granted by 
suppliers, methods of delivery, etc. The other apparent advantage, is the degree of 
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accessibility of the source of supply. This is supposed to overcome the problems of 
delay in delivery and arrival of packaging materials. Having said that, not all the 
packaging materials can be obtained from local or regional suppliers. Indeed, a- 
considerable portion are still imported from the international markets. It is worth 
mentioning that Hikma is continuously changing its packaging materials' suppliers, the 
reason being that it has not yet produced a list of reliable suppliers. 
Machinery suppliers are the other input of this environment. Again, what has 
been said about suppliers in the production environment applies here in the same 
manner. To recapitulate, machinery suppliers are essentially Western. Hikma has, from 
experience, developed a list of reliable and trustworthy suppliers for machinery. 'Illis, 
however, does not prevent it from contacting new suppliers as they enter the 
international market. Selection of a supplier, in this case, depends, again, on after sale 
service, price, location of supplier, machinery speed and range, etc. 
Hikma! s competitors are the fmal input to this environment. The quality of 
competitors' packaging materials may provide useful suggestions to improving Hikma's 
packaging techniques. Not only quality but sources of packaging materials are worth 
observing. 
Now, with the packaging environment in place, we move on to the next 
component making up the packaging OE, that is to say, the operations. 
9.3.1.2.2 THE OPERAIIONS OF PACKAGING 
The packaging activities at this level of recursion complement those of 
production, mentioned earlier. In other words, this activity follows logically the 
production activity; the manufacturing activity encompasses both production and 
packaging. The packaging activities entailed in the circle, figure 9.4 above, are taken to 
include the packaging activities within the three plants. The activities performed by the 
packaging operations include the following: 
1. The reception of packaging materials at Hikma! s premises and ensuring that 
the accompanying documents are correct and matching them with the PO. 
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2. Storing the packaging materials in the quarantine area until they obtain 
release status, after undergoing quality control checks. These checks are mainly to 
ensure that the scientific writing on the packaging materials is correct. 
3. Giving the packaging materials a batch number and a location in the 
warehouse, upon passing the quality checks. Packaging materials which do not obtain 
release status are either returned to the supplier or treated by Hikma! s people to render 
them suitable for packaging. 
4. Packaging materials are dispatched in accordance. with a MIV, from the 
warehouse to the pac aging rooms, where the final product is packed in sachets, boxes, 
jars, etc. 
In the next section we look at the third component of the packaging operational 
element; that is to say, its management. 
9.3.1.2.3 THE MANAGEMENT OF PACKAGING 
In section 9.3.1.2.2 above, we stated that the packaging and production 
activities, which constitute the manufacturing activities, are highly intertwined. The 
activities of the packaging management to bring the whole set into control entail the 
foHowing: 
1. Contacting local, regional and international packaging materials' suppliers 
asking for price quotation, delivery methods, payment facilities, etc. 
2. Placing orders with suppliers (refer to Appendix 1) and following up delivery 
of packaging materials to guarantee their availability upon request. 
3. Settling with suppliers the financial aspect of the purchasing process. 
4. Handling bureaucratic paperwork required to clear the packaging' materials 
from customs. 
5. Ensuring the execution of the manufacturing schedule as far as the packaging 
activity is concemed. 
6. Rotating and training personnel, and evaluating-the outcome of the training 
course. 
7. Controlling the packaging activities through the review of daily reports. 
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8. Ensuring that enough manpower is available for the packaging activities. 
Having discussed the three components of the packaging OE, in what follows - 
we tackle the question of variety engineering prevailing between the components of the 
packaging OE. 
9.3.1.2.4 VARIETY ENGINEERING AT PACKAGING 
In considering variety engineering within the packaging. operational element, we 
essentially follow the logic presented when we reflected on the relationship prevailing 
between the three components making up the production. In other words, we first look 
at the loop connecting the environment vis-h-vis the packaging operations. We outline 
the various attenuators and amplifiers existing on this loop, then proceed to consider 
the second loop connecting the packaging operations with its management, through the 
regulatory centre, to obtain an understanding of how this loop is regulated. 
9.3.1.2.4.1 THE ENVIRONMENT-OPERATIONS VARIETY 
Once again, we start with the attenuators on this loop then proceed to cover the 
amplifiers on the same loop. The first variety attenuator we encounter on this loop is 
the list of packaging materials' suppliers. This list covers suppliers that Hikma has 
developed over the years. We mentioned earlier, when we handled the environment of 
packaging (section 9.3.1.2.1), that Hilana, at any point in time, obtains its packaging 
materials from various sources. In the case where the packaging materials are procured 
locally, a monthly order is placed with the supplier, in order to parallel the requirement 
of the production activity according to the monthly manufacturing schedule (refer to 
Chapter 10). This cuts down storage costs resulting from maintaining the materials for 
excessive periods of time. In the case of -foreign suppliers, usually a yearly order is 
placed to match the yearly packaging and production schedules, but it is confirmed on a 
monthly basis. 
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Ile catalogues of machinery suppliers constitute another attenuator on this side 
of the loop. These catalogues provide technical information about the machinery, 
speed, maintenance procedures, etc. 
Doctors and phan-nacists constitute the third attenuator on this loop. They are 
actually the source of information about the stability of the product in the package. 
Certain products lose their stability (disintegrate) easily in certain kinds of packaging 
materials. Put differently, the quality of the packaging materials has direct effect on that 
of the product. In addition, customers can provide information on the suitability and 
appropriateness of the packaging materials, in terms of size, colour and quality. 
The fmal attenuator on this side of the loop pertains to competitors' packaging 
materials. Hikma keeps an eye on competitors' techniques and procedures concerning 
packaging. 
Next we tackle variety amplifters prevailing between the operations of the 
packaging activity and its environment. The only amplifier we come across on this loop 
is that concerning the specifications put forward by Hikma for packaging materials. 
These specifications concern size, colour, writing on boxes, etc. Also, for the drug to 
preserve its stability in the packaging material, certain criteria must exist in it. Tbus, to 
limit the number of complaints to the minimum, packaging tries to put its own 
specification to the suppliers. 
We now move to the second loop of the packaging operational element. This 
loop joins the operations of the packaging activity to its management through the 
regulatory centre. 
9.3.1.2.4.2 
The logic which applied to the relations taking place between the operations 
and management of the production activity, applies here in the same manner. In other 
words, these two OEs are more or less employing the same variety attenuators and 
amplifiers on this loop. Logically, this is understandable in the sense that both are 
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concerned with the implementation of the manufacturing schedule, which affects both 
activities. 
71berefore, the main attenuator found between the operations of the packaging 
activity and its management through the regulatory centre is the daily report concerning 
progress made at the operations witlý regard to the packaging schedule. This report 
provides the management of the packaging activity with an indication as to where the 
packaging operations stand with regard to the schedule. 'Ilie daily report contains 
product name, actual working hours, set-up hours, number of. employees, break-down 
hours, etc. 
The only amplifier on this loop pertains to the packaging schedule itself. In 
other words, the management of the packaging activity wants to ensure adherence to 
the schedule. According to the incoming reports, the management may decide to 
increase the speed of machines or even opt for extra working hours, to fulfil the plan 
on time. 
The amplifier which flows directly from the management to the packaging 
operation is the actual instruction about change in the situation in case of a rush order 
or opting for an alternative. Figure 9.5 below is a diagrammatic representation of 
variety engineering at the packaging OE. 
Having elaborated on the question of variety engineering prevailing between the 
three components of packaging, in the next section, we shed some light, as was the 
case with the previous OE, on the principles of organisation to assess the degree to 
which they hold in as far as the packaging OE is concerned. 
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of 
Packaging 
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A: List of packaging material's suppliers. 
Machinery catalogues. 
Customer's opinions. 
Competitor's packaging materials. 
B: Specifications of packaging materials. 
C: Daily reports. 
D: Monthly packaging schedule 
E: Rush order or alternative product. 
Figure 9.5 Variety engineering at the packaging OE 
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9.3.1.2.5 INSPECTING THE PRINCIPLES OF ORGANISATION 
In this section, we follow the exposition adopted previously. We start with the 
law of requisite variety, then move on to consider the other principles of organisation. 
I 
9.3.1.2.5.1 IME LAWDF REQUISITE VARIETY 
A quick look at figure 9.5 above shows that this loop which links the operations 
with its environment does not exhibit balance between variety attenuators and 
amplifiers. In fact, it seems that much of the attention is directed at filtering and 
containing environmental variety. Paramount importance is given to attenuating the 
suppliers' variety for both packaging materials and machinery. Most of the attention is 
directed toward containing the environment in the form of information brought in about 
suppliers. Machinery suppliers' catalogues are regarded as an influential filter on this 
loop. Effort is also expended to attenuate customers' opinions and complaints about the 
packaging itself. 
The only amplifier deployed on this loop is the enhanced efforts of Hikma in 
response to customers' opinions and complaints. However, although much attention is 
granted to filtering situations, nevertheless no apparent attention is given to ampfif*g 
its position vis-A-vis its suppliers. In fact, many of the recurrent problems faced by the 
operations of the packaging activity are caused from the suppliers' failure to adhere to 
their declared quality. This recurrent problem is not receiving enough attention. 
Moreover, although suppliers are close (especially local and regional), yet, more often 
than not, the delay problem in delivery remains. Not only is delay on delivery of 
packaging materials recurrent, but sharp oscillation and lack of adherence to standards 
is also the case. Packaging materials are not always up to expectations. This results 
from the vagueness of standards set out *by the packaging OE for the required 
packaging materials and the frequent change of suppliers. 
To balance the variety on this loop, we envisage a situation where this OE sets 
its own standards as to the required quality of the packaging material. This would 
eliminate the oscillation in the quality of the packaging material from its source to the 
minimum. In attempting to balance variety on this loop, not only are the opinions of 
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doctors and pharmacists of significance, but so are those of the public in general. The 
other issue, where lack of control on this loop is obvious, is where packaging materials 
arrive and are admitted to the warehouse without prior adequate check in relation to 
quality and quantity. Further, more often than not, the operations run short of 
packaging materials. It was mentioned in section 9.3.1.2.2 above that the packaging 
materials are dispatched to the operations rooms in line with the MIV. The problem is 
that the exact amount and quantity dispatched is not always recorded. In addition, 
some packaging materials get damaged during the packaging operations. This loss 
through damage is not documented. To cure this problem, a rigorous system needs to 
be adopted for documentation of the quantities dispatched to the packaging rooms, the 
quantities destroyed during the packaging operations, and quantities returned to the 
warehouse. 
The other nagging problem is one related to the quality of packaging materials. 
Quality of packaging materials is rarely checked upon the materials' arrival. Current 
checks on packaging materials are only to ensure the accuracy of scientific information 
on boxes, labels, inserts, etc. Size, thickness and quality of the packaging materials are 
hardly checked. At times, therefore, boxes require manual treatment to render them 
useful for operations. In other cases, it is found that packaging materials are not 
suitable. Tbus, excessive delays are incurred on deciding what action to take. All this 
necessitates rigorous specifications to be put in place to alleviate many problems 
encountered on this loop. In addition, strict specifications for testing the packaging 
materials need to be in place and adhered to. After all, the quality of the packaging 
affects the stability of the product inside it. 
We now turn to the second loop connecting the operations with the 
management through the regulatory centre. This loop also suffers from problems which 
make variety balance at present rather difficult to achieve. At times, the marketing 
people decide, on the basis of information coming from the environment (market), to 
cancel a certain drug. The reasons for cancellation may vary. For example, this can be 
attributed to decrease or lack of demand for the drug, or low profitability, etc. 
Whatever the reason for the cancellation might be, coordination between the marketing 
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on the one hand, and the OEs, on the other, is weak. Products are cancelled without 
prior consideration to the orders that might have been placed by the purchasing 
officers. Ile same applies to the cancellation of packaging machinery from service., 
Knowledge of any cancellation in advance would prevent Hikma incurring unnecessary 
loss. 
Unlike production, the packaging management does not hold meetings with the 
operations to attenuate the complex situation and to allow the people of the operations 
to voice their problems or opinions. 
The only amplifier on this loop concerns the monthly packaging programme or 
schedule. This schedule is again sent to the operations on a monthly basis. However, 
the problem with this programme is that it is never properly fixed. It undergoes many 
changes during the course of the month, for reasons beyond control. To render this 
amplifier useful, it is essential to accompany the schedule with the available amount of 
packaging materials so that the operations can run smoothly, without unexpected 
stoppage. 
With this elaboration on the first principle of organisation, we now move on to 
consider the second principle of organisation. 
9.3.1.2.5.2 CHANNEL CAPACITY 
We now consider the second principle of organisation concerning the channel 
capacity. Let us first check the channel capacity of the filters on the environment vis-A- 
vis operations loop. Consider the suppliers' catalogues. The capacity of this channel 
apparently is low. We stated earlier that machinery acquired through the supplier's 
catalogue is not always in congruence with the specifications set out in the catalogue. 
For example, there may be deviations in the speed of the machine, price, etc. The 
channel capacity as far as suppliers of packaging materials is concerned is insufficient. 
What is essential to accompany this attenuator is a list of reliable suppliers and 
elimination of those who do not adhere to specifications. The capacity of the other 
channels on this loop is satisfactory. 
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Ile amplifier on this loop concerns the specifications put forward by Hikma for 
its packaging materials. Ibis amplifier, however, leaves much to be desired in relation 
to its channel capacity. At the moment, specifications for packaging materials are rather 
vague and unclear. 17hus, it is left to the discretion of suppliers to provide the materials 
that they think are suitable. For the capacity of this channel to be fully utilised, proper 
specifications for packaging materials must be put in place to cut down the recurrent 
oscillation and save Hikma time and money that may result from inadequate 
specifications. 
We come now to the second loop. The channel capacity of the daily report 
about the packaging activities is quite low. Often, information is not filled in properly in 
the right place insufficient detail is given; for example, set up hours for machinery are 
not given. Documentation as far as this attenuator is concerned is far too weak. 
Evidently, training the packaging people on proper documentation is required. 
Consider the monthly packaging schedule as an amplifier. The channel capacity 
of this amplifier is used to its potential only if the packaging materials necessary for 
packaging activities are available. Otherwise the capacity of this channel is very limited. 
'Merefore, to render the amplifier useful in respect to its channel capacity, information 
on the availability of packaging materials needs to accompany the schedule. 
This schedule usually has ý the orders put according to their date of delivery. 
However, when there is a shortage of packaging materials, the schedule is rendered 
useless. Although the schedule provides an alternative or substitute in case of shortage 
of packaging materials yet this very alternative may also not have enough packaging 
materials, which renders the capacity of this channel almost zero. 
The capacity of the channel flowing directly between the management and its 
operations concerning rush orders is, again, limited. This amplifier does not carry 
enough load, especially concerning the availability of packaging materials. 
In the next section, we look at the third principle of organisation, that pertaining 
to the tranduction capacity. 
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9.3.1.2.5.3. TRANSDUCTION CAPACITY 
We now come to the third principle of organisation, namely that of the 
transduction capacity. It seems that little attention is devoted to this principle on the' 
environmental side. This is apparent in regard to the continued oscillation and change 
in the standard of the suppliers' packaging materials. To overcome these problems, 
Hikma needs to communicate properly its specifications of the packaging materials, 
once these requirements are set out. 
Let us consider the second loop connecting the operations with the 
management through the regulatory centre. The packaging schedule, which is closely 
intertwined to the production schedule, is sent to the packaging operations through the 
regulatory centre, after undergoing a transduction operation. From the regulatory 
centre it is conveyed to the packaging operations. There it undergoes another 
transduction. It is received at the operations where it is divided into weekly (refer to 
Appendix 4) and daily schedules. The daily schedule specifies the product to be packed 
per machine and its quantities. There are no apparent documented problems on this 
loop. 
The other part of the loop, that is, the attenuating loop concerns mainly the 
daily packaging reports regarding the progress made in relation to the schedule. This 
report, as indicated earlier, usually lacks proper documentation. Again, this report 
undergoes two transduction operations before fmallY reaching the management. The 
lack of documentation of these reports surely creates problems of transduction on this 
loop. 
Fmal-ly, as for the fourth principle of organisation, it may be noticed that the 
flow of infonnation within the packaging is not always continuous. This is the case, for 
example, in relation to information about the shortage of packaging materials. 
With this exposition, we have covered variety engineering at the horizontal 
dimension taking place between the three components of each OE of SI of Hikma. 
Next, we reflect briefly on variety flow on the vertical dimension between the different 
components of our system in focus. Simply put, firstly we need to consider the question 
of variety flow between the environments of the OEs, on the one hand, and the 
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operations, on the other. Once we have done this, we move on to look at the vertical 
variety flow between the managements of S 1. This is Mowed by an exposition of SI- 
metasystern relationship to look at the process of resource allocation. 
9.4 ENVIRONMENTAL. OPERAMNAL AND MANAGERIAL vARIETY 
In the previous sections, attention was concentrated on the horizontal flow of 
variety taking place between the three components of each OF, of SI of Hikma. In this 
section, however, we move our attention to the vertical relationship between the 
environments, operations and managements at recursion level 1, R(l), of Hikma. 
Knowledge of this interaction becomes useful when we talk about S2 and S3 of Hikma 
in the next chapter. 
The environments of the OEs are highly interconnected. T'he overlap between 
the environments is explicit in figure 9.1 above. In fact, the previous exposition of the 
environment of each OE highlighted the fact that there are common elements shared 
between these environments. Earlier, it was shown that some kind of variety flow 
between the production and packaging operational elements is existent. We have seen 
the crucial role that customers of the production and packaging OEs play. 
Vertical relations between the operations, as apparent in figure 9.1 also exist. 
We must remember that the listing of these operations in this manner does not reflect 
their degree of seniority or importance in Hikma. Each of them, as was shown earlier, 
performs a task which eventually contributes to Hikma! s purpose. Operational 
interaction is inevitable. I'his may be envisaged in terms of physical flow of materials, 
product and machinery between them. Also, on the human side, the interaction is 
obvious in that people are sometimes interchangeable when the need arises. Usually, 
the flow of materials between the production and packaging operations concerns the 
finished product that needs to be packed. 
The variety flow related to these connections between the operations is 
provided by. the management of each OE of concern on the vertical command channel. 
Thus the result is delay in handling matters and overloading the channel. This practice 
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reflects the fact that the command channel is used extensively, whereas we expect 
information of a routine nature to be the domain of the regulatory centres of the OEs as 
was shown when we looked at the variety engineering of each OE of S 1. 
Our next quest, is to consider the relationship between SI and its metasystem. 
9.5 SI -METASYSTEM RELATIONSHIP 
We pursue our inquiry on the vertical dimension at recursion level 1, R(l), of 
Hilana. So far our attention was granted to variety engineering at the operational level 
of Hikma. In this section, we shift emphasis with the aim of looking at the variety flow 
on the vertical command channel linking the managements of the OEs of SI with the 
metasystem. The point is to assess the prevailing relationships between the two as far 
as the principles of organisation are concerned. We remember from the elucidation of 
Chapter 2 that the flow of variety on this channel must be minimal and reservcd only to 
allocation of resources and accountability for these resources as far as the management 
of S1 is concerned (Beer, 1979; 1985). It was also indicated that the nature of this 
relationship is essentially attenuative, in the sense that the metasystem is not in a 
position to assimilate all that goes on in the operational level (i. e. the two OEs making 
up S I). It has a limited capacity to carry out this task. This explains why the OEs are 
treated as black boxes by the metasystem. 'Me latter lacks the requisite variety to enter 
the boxes. 
Consider figure 9.6. below. It represents the current practice prevailing between 
the managements of the OEs of SI and the metasystem. As apparent in the figure, the 
information flowing on the command channel includes personnel information and 
payroll, cash flow and the daily reports necessary for the control of the two OEs. Put 
differently, the command channel is employed extensively to convey information from 
SI to the metasystem. Ile consequence of such practice is that the metasystern is 
overloaded with information, thus causing time lags in tackling pressing issues. This 
surely violates what the VSM advocates. These problems are the products of classical 
thought. In terms of the VSM, however, the flow on the command channel must be 
reserved for resource allocation and accountability for resources. Ile variety which is 
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Figure 9.6 The status-quo of SI -metasystern relationship 
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currently flowing on the command channel should therefore be flowing somewhere 
else. 
Let us, at this stage, look at the principles of organisation as far as the current 
practice of information flow between SI and the metasystem is concerned. From a 
quick look at figure 9.6 above, one cannot fail to spot variety amplification on the 
command channel. This pertains to employment guidelines, bookkeeping rules and 
instructions to the manufacturing lines. Ilis, however, violates the VSM's tenets. 
Cybernetically, the only flow expected on the command channel is attenuative by 
character. 
From the figure above, we can infer that the present design of information flow 
on the command channel aims to provide the metasystem with all the reality and details 
taking place at the operational level of S1. This practice, however, does not mean that 
the metasystem is provided with requisite variety vis-ý-vis SI. As we remember, the 
variety resulting from the operations of SI is colossal and beyond the capacity of the 
metasystem to cope with. If requisite variety is be achieved at the command channel, at 
all, attenuators must be in place and must become the only flow on this channel. 
As far as the second principle of organisation is concerned, it too is violated. 
The capacity of the command channel is limited to the amount of information that must 
be flowing on it. Currently, the capacity of this channel is overloaded with operational 
information irrelevant to that required by the metasystem. 
The third principle of organisation is also violated as far as the current practice 
is concerned. The design of transducers as far as the metasystem (S3) is concerned is 
limited to the particular information which needs to flow on the command channel. 
With the present situation, the metasystem is receiving information for which its 
transduction capacity is non-existent. 
The problem of time-lags on this channel is a blunt example of, this time, a 
violation of the fourth principle of organisation. 
It is worth noting that the command channel is not the only available channel 
linking SI with the metasystem. On the contrary, as we shall find out in the next 
chapter, there are other channels that constitute essential links. 
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Having said that, however, it cannot be denied that there is, at present, some 
form of coordination and monitoring relevant to the metasystern (control function) 
carried out by the management of fEkma, which does not flow on the command* 
channel. To what extent these functions are adequately performed, is the subject of the 
next chapter. Suffice it to say, at this stage, that the proper deployment of the 
coordination and monitoring channels should alleviate much of the load from the 
vertical command channel. 
The exposition of previous sections made it clear that the bulk of the 
information flow within an OE is of a routine nature. As such, this is the domain of the 
regulatory centre. 71bis, therefore, necessitates the deployment and use of the 
regulatory centre's channels, as opposed to the current situation where most of the 
variety flow takes place on the command channel. 
Refer to figure 9.7 below. This figure makes explicit that the flow on the 
command channel must be transferred to S2 channels. The command channel is thus 
left with the minimal amount of variety, particularly that concerning investment 
proposals and resource allocation. The point is that- the vertical relationships do not 
represent superior-subordinate relationships, as is the case in the organisational chart. 
We have reached a point where it has been emphasised that the information 
flow on the command channel must be limited to the minimum. information of a 
routine nature should flow on S2 channels, as will become apparent in the next chapter. 
Thus, we are left with the investment proposals set out by the management of the OEs 
of SI and the allocation of resources by the senior management (the metasystem) of 
Hikma looking after the totality of S1.71iis new arrangement, as it appears in figure 
9.7 below, is in line with the cybernetic argument for limiting the flow on the command 
channel to investment proposals and accountability for allocated resources. 
As the figure below makes explicit, investment proposals emanating from SI 
are essentially attenuated. Such investment proposals might concern the construction of 
an extension to a plant or a warehouse or simply a proposal for obtaining a new piece 
of machinery. Attenuation of the investment proposals is necessary in the sense that the 
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Figure 9.7 The cybernetic flow on the command channel 
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senior management of Hilana, so to speak, is not in a position to come to grips with all 
the technical details pertaining to the investment proposal, whatever it might be. 
Upon receipt of the investment proposals from S1, the metasystem of Hikma 
establishes the justification of the proposal based on the information available to it. For 
example, if the proposal concerns the need for new machinery, due to the existing state 
of a particular machine, the metasystem, S3, makes use of the information available to 
it from the auditing channel (refer to Chapter 10) about an investigation concerning the 
state of machinery. If the proposal for new machinery is made for the purpose of 
increasing the productivity of a plant, S3 in this case consults S4 on the nature of 
expected or forecasted demand in future years. In either case, if the proposal is 
justified, resources will be allocated accordingly. 
The statement of resource allocation on the metasystem-S I loop in the figure 
above, indicates that this process is attenuative. This is so because one would not 
expect the metasystem to delimit the minute details of obtaining a piece of machinery 
or constructing a new warehouse. Tbus, the allocation of resources to the OEs of SI is 
a low variety process. 
On the same side of the loop, there are rules put forward by the metasystem. 
These are the conditions which accompany the resource allocation. For example, in the 
case of acquiring new machinery, the metasystern may instruct the management of the 
OE concerned to contact suppliers with whom Hikma has dealt previously, which will 
reduce the need for training of operators, due to their familiarity with a certain make of 
machinery. In other words, the metasystem specifieý the technologies to be sought. If 
the proposal concerns constructing an extension to a plant, for example, the 
metasystern may instruct the OE concerned to approach contractors experienced in 
constructing pharmaceutical plants. These conditions or instructions put forward by the 
metasystern are essentially attenuative, since they exclude a large range of alternatives. 
In return for the allocated resources, the management of the OE of concern 
must be held accountable. The accountability of the management for the allocated 
resources is in the form of a management report. The variety of the report flowing on 
the SI-metasystem. channel is, once again, attenuated. We would not expect the 
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management of the OE in question to provide a detailed account of the progress taking 
place at every stage in the construction process if the case is an extension to a 
warehouse, or the technicalities of the procurement of a piece of machinery. In the 
latter case, the management of the OE is expected to notify the metasystem of the 
actual purchase, arrival and installation of new machinery. If the former, that is, the 
case of constructing a warehouse, the management report must provide the metasystem 
with information regarding the start of work, any expected delay and dates of expected 
completion. With this report, the homeostatic loop between SI vis-A-vis the 
metasystem is closed. 
With this exposition of the relationship between SI and the metasystern in 
place, we conclude our elucidation of SI of Hikma. In the next section, we drop down 
two levels of recursion in relation to the manufacturing OEs of Hikma. This is 
necessary in order to put our argument for autonomy and participation, as advocated in 
Chapter 7, in perspective. 
9.6 
In order to make this section as insightful as possible, it is necessary to consider 
briefly recursion level 2, R(2), for the manufacturing activities in order to put our 
argument concerning autonomy and participation at recursion level 3, R(3), in 
perspective. 
Mie production activity at recursion level 2, R(2), takes place at Hikma's three 
plants, namely the main, penicillin and sterile area plants. The main plant employs 40 
operators in the production of drugs other than penicillin and injectables which are the 
domain of the penicillin _ and sterile area plants, respectively. 
The sterile area plant 
employs 17 production operators, essentially involved in the production of liquid vials, 
powder vials and ampoules. Ile penicillin'plant employs 10 operators in the production 
of penicillin and cepholsoprins products. Figure 9.8 below represents the production 
operational element at recursion level 2, R(2). 
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Figure 9.8 Pro'duction, at recursion level 2, R (2) 
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Figure 9.9 Production at recursion level 3, RM 
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Let us now consider the production activity taking place in the main plant and 
study it at a closer level. We are now at recursion level 3, R (3). The production 
activity in the main plant at this level of recursion consists of six areas, as follows: 
Area 
1. The powder rooms 
2. Tableting 2 
3. Coating 3 
4. Encapsulation 2 
5. Suppositories 2 
6. Syrup I 
In each of the above areas, there is a team of operators carrying out the 
necessary production operations. Ibus, there are six production teams at this level of 
recursion. Each team is led by a team leader who possesses adequate technical and 
managerial skills necessary for carrying out his task and supervising and controlling the 
performance of his team in terms of achievement, leaves and holidays, etc. Figure 9.9 
above is a diagrammatic representation of production at recursion level 3, R (3). Team 
leaders, who receive managerial training, including motivation and leadership 
techniques, planning and problem-solving methods, meet on a weekly basis to promote 
interaction and learning by exchanging ideas about problems and their solutions. The 
team leader is the liaison between his team and other teams, on the one hand, and the 
production supervisor, on the other. His main task is to ensure that h is team has the 
necessary and adequate raw materials to start its production activity in order to meet 
planned production quantities. By supervising the activities relevant to their areas in 
this way, team leaders take much load from the production supervisor, who can 
concentrate on coordinating the efforts of the different teams. 
By the middle of each month, the production supervisor passes on the monthly 
production schedule which he receives from S2 for manufacturing control (refer to 
Chapter 10 section 10.1-1) to team leaders. This schedule contains the provisional 
quantities required from the various production areas for the coming month. In line 
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with the managerial style adhered to by Hikma, it may be expected that the operators of 
each team would participate in determining the production quantities they are capable 
of achieving. In practice, however, this is not always the case. In certain cases, the 
team leader, owing to his experience and knowledge of the capacity of his operators 
and machines, determines quantities without the operators' participation. However, 
some team leaders allow full participation by their operators in the determination of the 
possible production output, and when this occýrs, it is found to have profound effects 
on operators'morale and commitment to the achievement of the target. It is also found 
that operators, at times, propose a higher target than that set by management, who 
regularly increase quantities in order to upgrade productivity. 
Once an agreement about the production target is reached between team leaders 
and operators, on the one hand, and management, on the other, it then becomes the 
duty of the operators to divide the monthly schedule into a daily one. Fulfilling the 
schedule is the sole responsibility of the operators. Each team has a wall chart on which 
to compare the daily productivity with that planned. Based on this comparison, 
operators might decide to operate at weekends or schedule their rest periods and 
breaks in such a way as to cut down and eliminate wasted time. In other words, team 
members practice internal control to achieve their target. 
A team which achieves the monthly target does not automatically quafify for the 
incentive system determined by the management. Rather, the production target is one 
among other variables which production teams need to take into consideration if they 
are to qualify for the incentive system. Ilese variables are updated and upgraded on a 
regular basis. They currently include: quantity, quality, rejection rate, extra time, waste, 
etc. 
Any team which performs satisfactorily with regard to the above mentioned 
variables and achieves its production target, qualifies for J. D. 20 for each operator. If 
the target is achieved for six consecutive months, each member of the team receives a 
one month salary increase. This motivation technique encourages commitment from the 
operators to work as one unit to achieve the target. It also encourages positive 
competition among different teams. There is, however, a nagging problem which 
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renders the realisation and achievement of the monthly target almost impossible. This is 
the chronic shortage of raw materials (refer once again to Chapter 10, section 10.1.1). 
It can be seen from Appendix 6 that shortage of raw materials has prevented certain 
production and packaging teams from achieving the monthly target. This chronic 
problem inevitably has its negative consequences on the morale and commitment of 
operators, who feel that they are putting forth their utmost effort to achieve the agreed 
target, only to be thwarted by shortage of raw materials. 
It was indicated above that amongst the variables to ýe taken into account by 
operators are quality and rejection rate of output. The operators are in this sense solely 
responsible for the products they produce, as far as quality is concerned. This would 
surely alleviate much of the load facing the quality assurance people, freeing them to 
devote attention to other pressing issues. This is not the case with all teams, however. 
Some teams still require further training. Furthermore, since operators are in daily and 
direct contact with machines, it would be sensible that they perform the preventive 
maintenance, a straightforward task which does not require high technical skills. This 
would free the maintenance people to direct their attention to the regular repair and 
infrastructure work which requires more attention (refer to Chapter 10 section 10.2). It 
is also necessary that operators participate in the selection of items of machinery since 
they are the people who will have to operate it. 
Financial motivation is not the sole method adopted at this level of recursion. 
Another is job rotation, by which an operator in a particular area is rotated and 
exposed to different tasks, not only in all parts of his own area, but als o in other areas 
of production. For examp le, it was mentioned earlier that there are three machines in 
the powder rooms. Operators in a particular room are rotated and trained on all aspects 
of their room before being rotated to other powder rooms and areas. Rotation 
information is also an important aspect of S2 for personnel affairs (refer to Chapter 10 
section 10.1.4). 
The aim of rotation is to expose operators to a wide array of challenging tasks 
and to promote continuous learning and problem solving. Rotated operators become 
muld-skilled and can support their team members or other teams in case of heavy work 
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load or absenteeism. Upon completion of rotation, the operator is examined orally and 
in writing to assess the technical skills gained from rotation. Each rotated operator 
receives a salary increment of J. D. 10 and a certificate stating that he is qualified to 
operate in areas where he has been rotated. Rotated operators feel valued and 
indispensable. Rotation, undoubtedly, encourages operators to put more commitment 
into their task and decreases absenteeism. 
Operators' participation in the design of their task or any improvement on work 
flow is always encouraged so as to make optimum use of their abilities and creativity. 
There is strong emphasis on operators' training and education. They are 
regarded as a resource which requires constant development. In this context, there is a 
wide spectrum of training programmes aiming at improving and updating operators' 
skills and knowledge. These programmes include scientific, managerial, technical, and 
English language courses. To make optimum use of the above-mentioned training 
programmes, it is necessary that operators attending such courses are tested to assess 
the usefulness of these courses. It must be pointed out that not all operators take 
training schemes seriously, particularly those relevant to GMPs training. 
It is the belief of Hikma's management that information must be readily available 
to operators to empower them to adapt to the situation at hand. In practice, however, 
this is not the case. It was shown in previous sections that Hikma, at the moment, is 
plagued with time lags as far as the information flow is concerned. The management 
fallacy becomes abundantly clear in Chapter 10 section 10.1.1. Shortage of raw 
materials is a recurrent problem affecting target achievement. To remedy this situation, 
information about raw materials' availability must be readily available to team leaders 
and operators equally. In fact, change on the production schedule is not communicated 
promptly enough to team leaders and operators. This chronic problem leads to 
frustration and dismay among those concerned and affected by the change. This, again, 
serves to show how acute the problem of time lag is. 
We now come to the second operational element of S 1, that is to say, the 
packaging. Like production, packaging at recursion level 2, R(2),, takes place at the 
three plants. The main plant employs 72 packers in its packaging operations. There are 
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25 packers operating in the penicillin plant and 10 packers in the sterile area plant. 
Figure 9.10 below depicts the packaging operational element at recursion level 2, R 
(2). 
Let us consider the packaging operations taking place in the main plant. We are 
now at recursion level 3, R (3). At this level of recursion, the operations consist of 10 
packaging machines (refer to Appendix 7). For all practical purposes, there are five 
teams of operators performing the packaging at the main plant (refer to figure 9.11 
below). Whereas the designation of the production teams which depends solely on the 
production stage, that of the packaging teams depends on the machine(s) on which 
packers are working. These teams are listed as follows: 
1. Blisters D&E. 
2. Liquid filling A, B&C and powder fiffing. 
3. Shrink, Cam, manual packing. 
4. Marchezini. 
5. Multimax. 
What has been said about the formation of teams and team leaders in 
production can be extended to packaging. A point worth mentioning at this stage is 
that the operators in production are usually transferred from packaging. In other 
words, they start as packers and after acquiring adequate knowledge and skills through 
the rotation system, they are transferred into the production as Operators. 
Unlike the production case, where there is only one supervisor for all teams, in 
packaging, there are three supervisors coordinating the efforts among the packaging 
teams. This situation is a recipe for problems. Information about change in the 
packaging schedule or lack of packaging materials is not conveyed to the operators 
promptly enough. Supervisors tend to rely on each other to pass on the information to 
the packers. At times, supervisors convey contradictory information to team leaders 
and operators. Clearly, the existence of three supervisors in packaging has 
consequences contrary to those intended. We can add to the above problems yet 
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Figure 9.10 Packaging at recursion level 2, R(2) 
Figure 9.11 Packaging at recursion level 3, R (3) 
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another one. Supervisors of the packaging frequently ask packers on a certain machine 
to support other packers on different machines without adequate consultation with the 
team leader, who can best judge the situation in his room/area. 
The monthly schedule is passed over from the packaging supervisors to the 
team leaders who, in most cases, rubber-stamp the schedule without actually 
questioning the quality required for packaging. The argument of the operators and 
team leaders is that their opinions as to the capability and capacity of the packaging 
lines is seldom taken into account. It is argued that management, from experience, have 
a rough idea of the possible output of the packaging lines. However, this view is 
mistaken. We have seen the effects of operators' participation in the production targets. 
Management's attitude towards packers, generally speaking, is negative. Tbis, in turn, 
reflects negatively on packers' attitude and commitment. 
What was said about the incentive system when we talked about production 
applies here, also. However, achieving the monthly targets set by management proves 
to be difficult at times. For example, it was mentioned previously that there are two 
lines of blisters, D and E, making up one team. The problem is that not all operators 
are committed to achieving the target. - This lack of commitment from operators on 
either line prevents achievement of the target. This lack of commitment can be largely 
attributed to lack of participation and the negative attitude from management. 
In the above discussion, we have tried to avoid unnecessary repetition of what 
has been said about teams in production. Rather, we have tried to highlight problematic 
issues requiring attention, to improve the situation in packaging. In the next chapter, 
we look at the metasystemic functions of the evolving enhanced VSM of Hikma. 
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CHAPTERIO 
DIAGNOSING HIKMA'S METASYSTEM 
In the previous chapter, emphasis was laid on the operational side of Hilana. In 
this connection, the two operational elements which make up SI of Hikma were 
considered extensively. In this chapter we pursue our analysis of Hikma by looking at 
its metasystem, i. e. the part of the viable system which looks after SI as a totality. The 
essence is to revitalise the functions of the metasystem. We start first by considering 
S2: the coordination function and the mechanisms employed by Hikma to damp 
potential oscillation resulting from the interaction of SI elements. The role played by 
this function in achieving and maintaining internal stability is paramount, but it is not 
enough on its own. This function, as will be shown, is made up of a number of 
elements which together constitute the coordination function. Once this function is in 
place, the next step is to examine the performance of the monitoring channel. This 
channel, again, is made up of a number of elements which together compose the 
monitoring channel. We pursue our analysis of the metasystem by looking at S3: the 
control function. Once again, our approach in the elaboration of this function is the 
same as that adopted with previous functions, i. e. to enumerate the elements which 
make up the control function before assessing its performance. 
It cannot be claimed that the internal stability of Hikma can be achieved without 
adequate consideration of the environment. Hilana, as maintained earlier, is an open 
system with close interaction with the envirorunent in which it is embedded. Adaptation 
to the environment is the role of' S4: the intelligence function. Once this function is in 
place, we move on to consider the fmal function of the metasystem, S5: the policy 
function of Hilana which is responsible for monitoring S3-S4 interaction. 
10.1 S2. - THE COORDIhIATION FUNCTION 
'Me first metasystemic function we encounter is S2: the coordination function. 
Our approach in addressing the adequacy of this function is to outline the various 
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elements which together make up S2. The cybernetic nature of this function was 
exposed in Chapter 2, which highlighted the necessity of such a function, owing to the 
potential oscillation which might result from the interactions of SI components. 
In delimiting the operational elements making up SI of Hilana, we discovered 
that the organisational chart was an inadequate tool. By the same token, our approach 
for delimiting the various elements of S2 will not rely on Hikma! s chart. It would be 
unwise simply to list the different departments apparent on the chart in fig. 8.2 in 
Chapter 8, as comprising S2- elements. Rather, in outlining the elements of S2, we 
make use of our understanding of the various functions of the OEs of S1. Put 
differently, we must take into consideration the possible sources of oscillation resulting 
from the continuous interaction of the different OEs of S 1. Only then we will be in a 
position to correctly - delimit S2 elements. Based on this knowledge, we can then 
proceed in outlining the different elements of S2 which have a harmonising (damping) 
effect. These elements are responsible altogether for eliminating potential oscillation 
which might arise from the interaction of the various parts of S 1, thus affecting 
negatively the internal stability of Hikma. In this respect, S2 is best conceived as a 
service destined to the totality of S1. 
There follows a list of S2 elements, each of which deals with a particular source 
of oscillation arising from S 1. 
1. Manufacturing control. 
2. Quality affairs. 
3. Cash flow. 
4. Personnel affairs. 
In the following account, we take each of above-listed elements in turn to see 
the damping effect of each. 
10.1.1 S2: MANUFAMIRING CONTROL 
With manufacturing control, we encounter the first and perhaps the most 
prominent element of the coordination function. This element of S2 is basically 
concerned with balancing of, sometimes, conflicting requirements of the manufacturing 
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activities, represented by the production and packaging, on the one hand, and the sales 
requirements and needs for Hikma! s products from local and export markets, on the 
other. Put differently, the manufacturing capacity and ability of the plants, and the sales 
requirements, constitute the major inputs from which this S2 for manufacturing control 
is synthesised. Thus, the manufacturing schedule is the core of this S2 for 
manufacturing control, for this schedule determines what the manufacturing activities 
need to be doing, at a given point in time, in order to meet determined delivery dates. 
This schedule represents the best way to conduct the operations given the constraints 
on the OEs of Hikma. 
Organisationally, this S2 for manufacturing control is the domain of the 
manufacturing planning department. Ile scope and domain of this S2 for 
manufacturing control pertains essentially to the establishment of the monthly schedule 
and the reports received from the manufacturing activities concerning actual 
achievement compared to planned quantities, taking into account promised delivery 
dates. The starting point for establishing the monthly schedule is the information 
received from the sales people representing the demand from the local and export 
markets (refer to section 10.4 below). Ile needs and requirements of the export 
markets is usually confirmed through order acknowledgement. This is not required 
from the local market. Once an order acknowledgement is obtained from the concerned 
export market (through S4), it is then incorporated, together with the required delivery 
date, in the monthly schedule. 
Two copies of the provisional monthly schedule are dispatched to the plant in 
question at recursion levels 2 and 3, R (2 & 3), respectively, to estimate the possibility 
of carrying it out on time (i. e. to determine the number of operators and shifts required 
to fulfil the schedule). Copies are also dispatched to the quality assurance, quality 
control, maintenance, and warehouse managers to give them an idea of the workload 
expected for the coming period, for the respective departments. A copy of the schedule 
is also sent to the purchasing officers to guarantee the availability of raw and packaging 
materials whenever needed, taking into account available stocks and inventory in the 
warehouse. Hikma's policy in relation to raw and packaging materials advocates 
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maintaining the lowest possible stocks. Raw and packaging materials run into hundreds 
of items (refer to Appendix 5). Therefore, it is unwise, at least from the economic 
viewpoint, to hold high stocks, which ties up capital and warehouse space and is costly 
in terms of maintenance, i. e. heating, ventilation, testing, retesting, etc. 
Once the final scenario regarding the possibility of fulfilling the schedule is 
reached, the manufacturing activities can proceed. This schedule is ampfified to the 
regulatory centre of the concerned manufacturing OE. The implementation of the 
monthly schedule is the task of the regulatory centres of the OEs, specifically the 
production and packaging. Upon reception of the monthly schedule at the regulatory 
centre at recursion level 3, R(3), it is then divided (transduced) into weekly and daily 
schedules. S2 for manufacturing control requires information regarding the progress of 
the operations in relation to the schedule. In this respect, S2 receives the daily reports 
from the production and packaging activities from the concerned plant, via the 
regulatory centre. Ilese reports serve as attenuators for the situation taking place at 
the plants indicating the progress made towards the schedule. 
However, many things take place during the course of the month which 
sometimes make the implementation and realisation of the monthly schedule a rather 
difficult task. The recurrent problem which directly affects the achievement of the 
monthly schedule is the chronic shortage of necessary raw and packaging materials to 
carry out the schedule. We have maintained earlier (refer to section 9.3.1.2.2 in 
Chapter 9) that upon arrival of packaging materials from suppliers, those responsible 
for the reception satisfy themselves by checking the accuracy of the invoice without 
counting materials, for example. We also indicated that packaging materials are 
dispatched to the operations without accurate recording of the dispatched quantities. It 
is not uncommon to run into such problems. To eliminate those problems, the 
packaging materials should be counted upon arrival from suppliers. The establishment 
of a reconciliation system based on documentation of issued quantities, consumed 
quantities, damaged quantities and returned quantities was also suggested. This kind of 
reconciliation would be of great help to the purchasing officers, assisting them to 
determine the exact quantity of materials required. 
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What has been said about problems with the packaging materials can be 
extended to raw materials. At times, raw materials require treatment, owing to failure 
of suppliers to adhere to specifications, before obtaining the release status to proceed 
to the production operations. Ibis treatment may decrease the actual quantities 
available for production. In addition, for the R&D to fulfil its obligations, it demands 
small amounts of raw materials for experimental purposes. These amounts, again, are 
never recorded. We can add to the above mentioned problems that raw and packaging 
materials may take longer time to arrive than originally anticipated. This consequently 
affects delivery dates promised to customers. Machinery break-down affects the 
fulfilment of the monthly schedule and delivery dates respectively. So, too, does the 
failure of the product batch as regards non-compliance with standards, and consequent 
need for rework. 
Also, due to the changing nature of the environment in which Hikma operates, 
the monthly schedule might undergo several changes during the course of the month, 
particularly with demand from export markets. For example, orders due for delivery by 
the beginning of the month might be postponed till the end of the month, or even to 
another month altogether or orders might be brought forward. This creates further 
problems for all departments. The purchasing department, for example, will have 
already arranged for raw and packaging materials to arrive at certain date. A change in 
schedule may also necessitate rushing the testing of materials upon arrival and the 
cancellation of preventive maintenance. In addition, pressure on operators grows to 
fulfil the plan and this may necessitate extra working hours, particularly in the case of 
rush orders. 
In the fight of the above mentioned disturbances, which might adversely affect 
the monthly and consequently the weekly schedule, there is a daily meeting for the 
heads of various departments to coordinate their efforts for the purpose of limiting the 
effects of those problems and attaining the monthly schedule as close as possible. This 
meeting is attended by: the scheduling (planning) manager, purchasing officers, QA 
manager, QC manager, maintenance manager, warehouse manager, main plant manager 
and supervisors of production and packaging in the main plant. The major concern of 
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these meetings is the daily reports emanating from the operations of recursion level 3, 
R(3), about the productivity of the main plant. The meeting also prepares the different 
departments for the work expected of them for the next day. The daily reports 
submitted by the regulatory centres of the other two plants, namely the penicillin and 
sterile area, to S2 for manufacturing control are not subject to discussion in the daily 
meeting. Rather their achievement is discussed on a weekly basis. 
If productivity, owing to one of the above mentioned factors, is below that 
planned, the meeting might then consider increasing the number of shifts or even 
operating during weekends. The problem, however, is that such information does not 
reach the regulatory centres at recursion level 3, R(3), promptly enough; delay in 
conveying the information is the norm rather than the exception. Tbis, of course, 
causes frustration among those at this level of recursion. 
In general, one can say that -the way this element of S2 for manufacturing 
control, is operated, at present, makes it open to oscillation. When this is the case, the 
command channel is used extensively to offset any oscillation taking place. However, 
as was repeatedly emphasised, the command channel is constantly overloaded with 
information which is supposed to flow somewhere else. In addition, the capacity of this 
channel makes it impossible to handle and offsef the oscillation taking place at the 
operational side. The consequence is that the resulting oscillation is never completely 
damped. 
10.1.2 S2: QUALITY AFFAIRS 
We now consider the second element of the coordination function, that is, S2 
for quality affairs. It was indicated earlier that there is some element of S2'in place. 
This is none other than the one we are presently considering. 
Throughout the exposition of Chapter 8, emphasis was placed on the 
significance of Hilana products' quality. Hikma's commitment to international standards 
and specifications, particularly those of the FDA, is an obvious example of its 
orientation in so far as quality affairs are concerned. Organisationally, this element of 
S2 is the domain of the technical activity of Hikma. The inclusion of S2 for quality 
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affairs as a part of the whole apparatus of S2 is not a reflection of the significance of 
this activity in the organisational chart. Rather, the motivation of designating this S2 
for quality affairs is derived from the fact that it is a potential source of oscillation 
affecting the operations of St. 
The task of S2 for quality affairs is to see to it that the FDA requirements and 
regulations, so to speak, are well understood and adhered to in the operational 
elements of S 1. The FDA requirements are transferred (amplified) from S2 for quality 
affairs into the regulatory centre of the concerned OE in the form of a manual referred 
to as the Code of Federal Regulations (CFR). This manual contains the minimum 
current Good Manufacturing Practices (GMPs) methods to be adopted for "the 
manufacture, processing, packing or holding of drug to assure that such drug meets the 
requirements of the federal drug act as to safety, and has the identity and strength and 
meets the quality and purity characteristics that it purports or is represented to possess" 
(GMP, 1990, p. 1). 
The manual includes GMPs pertaining to the following areas (ibid): 
1. Personnel qualifications: This delimits the requirements and specifications of 
those conducting the manufacturing activities, in terms of required education, training 
etc. 
2. Building and facilities: This specifies certain requirements which need to be 
taken into'consideration in buildings used in the manufacturing of drugs including 
design and construction features, fighting, ventilation, air filtration, air heating and 
cooling, plumbing, sewage and refuse, maintenance and washing and toilet facilities. 
3. Equipment: Ibis pertains to equipment used in the manufacturing, 
processing, packaging and holding of drugs; its design, size, location, construction, 
cleaning and maintenance. 
4. Control of raw and packaging materials and drug product containers and 
closures. The GMPs manual stipulates that there shall be written procedures describing 
in sufficient detail the following processes: 
* receipt and storage of untested materials, drug product containers, and 
closures. ý 
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9 testing and approval or rejection of materials, drug product containers, and 
closures. 
" use of approved materials, drug product containers and closures. 
" retesting of materials, drug product, containers and closures. 
" rejected materials, drug product containers, and closures. 
" drug product containers and closures requirements. 
5. Production and process control. Ile GMP manual stipulates that there shall 
be written procedures for production and process control designed to guarantee that 
the drug products have the identity, strength, quality and purity they are supposed to 
possess. These written production and process control procedures shall be followed in 
the execution of the various production functions and shall be documented at the time 
of performance. Any deviation from written procedures shall be recorded and justified. 
This also applies to the following: - 
" charge-in of materials. 
" calculation of yield. 
e equipment identification. 
" sampling and testing of in-process materials and drug products. 
*control of micro biological contamination. 
reprocessing. 
6. Packaging and labelling control. The aim again is to control this process 
through written procedures in relation to the following: 
materials examination and usage criteria. 
labelling issuance. 
packaging and labelling operations. 
packed and labelled drug inspection. 
expiry dating. 11 
7. Holding and distribution: Written procedures describing the following two 
points must be established and followed. 
" warehousing procedures. 
" distribution methods. 
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8. Records and reports: This includes the procedures for recording and 
reporting the f6flowing: 
" equipment cleaning and use log. 
" materials, drug product container, closure, and labelling records. 
" master production and control records. 
batch production and control records. 
production records review. 
distribution records. 
9 complaints files. 
e laboratory records. 
It was stated earlier that this manual contains general and minimum 
requirements of GMPs. We have also seen that the GMPs emphasise, written 
documentation of procedures for the purpose of ensuring that drug have the intended 
identity, strength, quality and purity. In he with the above, it falls upon the 
manufacturing activities to interpret on the GMPs set out in the manual to render their 
realisation possible. In this regard, the manufacturing activities (production and 
packaging) set what are referred to as standard operating procedures (SOPs), which 
cover every single process of the manufacturing activities (refer to Appendix 8). 
Once SON have been set out for the process under consideration, be it in the 
production or packaging, they are conveyed (attenuated) through the regulatory centre 
of the concerned activity into S2 for quality affairs. This process is necessary so that 
this S2 can review and approve those SOPs. Tbus, the role carried out by S2 for 
quality affairs as an oscillation damper is apparent. This is an ongoing process, in the 
sense that the SOPs might be changed or adjusted in the future, depending on the 
situation encountered. These SOPs are usually put down by managers of departments 
rather than those directly involved in the manufacturing process. 
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10.1.3 S2: CASH FLOW 
This is the third element we come across in so far as S2 of Hikma is concerned. 
The motivation for nominating this element, i. e. S2 for cash flow, as a part of S2 
apparatus is not, in any way, influenced by the organisational chart. Rather the choice 
of the cash flow'to constitute an element of S2 stems from the fact that it is a potential 
source of oscillation. Organisationally, S2 for cash flow comes under the auspices of 
the finance and accounting department. The cash flow can be seen as the nerve system 
of the financial activity of Hikma. 
Generally speaking, the cash flow system shows projected cash inflows and 
outflows over a specified period of time. It determines whether funds will be available 
when needed, i. e. whether the revenues expected during the operating period represent 
a reasonable return on the capital investment, in terms of the payment of tax etc., 
whether there is an adequate margin in funds generated by operations to meet fixed 
financial obligation, and whether revenues will be adequate to establish revenues 
needed for further expansion. The forthcoming exposition of Hikma! s cash flows will 
be centred around this specific issue, i. e. balancing the expenditure versus revenues in 
order to regulate the cash flow. 
Hikma estimates its needs for cash as part of its general budgeting process. 
First, sales are forecasted (refer to section 10.4 below). Next, Hikma forecasts the 
fixed assets and inventories which will be required to meet forecasted sales, and the 
timing of payments, along with the actual timing of sales and the timing of collection 
for sales. Hikma develops an annual forecast in which sales and inventory purchases are 
projected on a monthly basis, along with the times when payments are made. Ibis 
forecast is combined with projections about the timing of collections of accounts 
receivable. In this context, the cash flow system is set up on a weekly and monthly 
basis. 
The sales budget is the starting point for the planning process of the cash flow, 
for it affects most of the other budgets, i. e. purchasing, maintenance, etc. It proceeds 
from the annual sales forecast (usually established in August) of expected demand on 
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Hikma's products at the expected prices. The sales forecast can be divided into two: 
that for the local market and that for the export markets. 
The cash flow process starts with Hikma! s reception of the order . 
acknowledgement. This order acknowledgement is requested only from the export 
markets, where Hikma! s sales are usually bulky. As for the local market, the process is 
triggered by demand on drugs from pharmacies and hospitals, and there is no need for 
order acknowledgement. The order acknowledgement contains the following: 
o date. 
* order number. 
- confinnation date. 
* customer number, name and address. 
9 area code. 
o customer order number. 
e tenn of paymenL 
o IJC or draft number. 
* currency code. 
currency rate. 
method of delivery. 
distribution expenses. 
other discounts. 
9 shipping marks. 
e sPecial instructions. 
* item code. 
" description. 
" quantity. 
" unit price. 
* total value. 
In the light of the demand on Hikma's drug both from the local and export 
markets, the purchasing officers for raw and packaging materials in Sl contact 
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available suppliers, asking for quotations, negotiating prices and terms of payment and 
conditions of the purchasing order. They do so, taking into consideration the limits of 
the budget already set and agreed upon with S2 for cash flow. In other words, the 
purchasing budget is set up taking into consideration the amounts of accounts 
receivable from sales from previous periods. Once a deal is reached with suppliers, the 
payment terms and conditions of the purchase order and the invoices for the raw and 
packaging materials are all conveyed to S2 for cash flow from the regulatory centre of 
both activities. "Mis is necessary to settle suppliers' payments on time. 
The purchase order contains the following information: 
* order reference number. 
9 bank code. 
* number of the bank. 
" term of payment. 
" currency code. 
" supplier code number. 
" number of deferred days. 
" settlement rate and date. 
I 
S2 for cash flows is also updated about customers' credit position vis-A-vis 
Ifilana on a weekly basis. Basically, the information conveyed to S2 for cash flow from 
sales in export markets entails the following: 
9 invoice number. 
9 customer number, name and address. 
* invoice value. 
" currency code. 
" delivery date. 
" term of payment. 
" settlement date and rate. 
9 deferred date. I 
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o expected settlement date. 
In addition to the above information, S2 for cash flow requires information 
about sales in the local market. This comes in the form of a monthly statement which 
includes the following items: 
4, statement date. 
customer's name, address, and telephone number. 
customer's code number. 
" customer's account number. 
" date and amount of transactions du*nng the month. 
" balance due from previous period. 
" total due balance. 
However, the purchasing process, at times, does not go as smoothly as 
anticipated. Money is not always available to pay suppliers for purchases. Hikma 
obligates itself to expend cash within a certain period of time to pay off its accounts 
payable and the accrued salaries. These events will have occurred before any new cash 
has been generated from sales. Even when the expected sales do occur, there will still 
be a lag in the generation of cash until receivables are collected, due to the flexible 
credit policy, particularly in the export markets. Depending on how much cash Hikma 
had at the beginning of the build up, on the length of its manufacturing-sales-collection 
cycle, and on how long it can delay payment of its own payable accounts, Hikma may 
have to obtain substantial amounts of additional cash by borrowing from banks. In such 
a case, S2 for cash flow asks the sales to follow up overdue accounts and update the 
former of expected settlement date. From the accounts receivables, coming mainly 
from sales, S2 for cash flow is expected to deduct salaries, interests on loans (if any), 
payment for the purchase of capital expenditure (a machine for example) and payments 
due to suppliers of raw and packaging materials. 
The recurrent problem of cash flow shortage is triggered by Hikmaýs policy of 
adopting flexible payment terms especially in its export markets. This leads to excessive 
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delay in receipt of due payments from its markets, thus making the task of balancing 
the cash flow rather complex. 
10.1.4 S2: PERSONNEL AFFAIRS 
We now come to the last element comprising the coordination function, that is, 
S2 for personnel affairs. When we talked about Hikma! s organisational. chart, figure 8.2 
in Chapter 8, we digressed and elaborated on the personnel department, despite the 
fact that it is not represented in the chart itself. Perhaps the reason the personnel 
department is not represented in the chart is the fact that the responsibilities of this 
department are disseminated and handled by other departments, as we shall see now. 
Nevertheless, it was felt necessary to elaborate on the responsibilities carried out by the 
personnel department, due to its role in servicing SI of Hikma. 
It was shown in Chapter 9 that personnel inforrnation need not flow on the 
command channel, as is the case at present. In fact, it was pointed out that the proper 
place for personnel information to flow is S2 channels. The motivation for delimiting 
S2 for handling personnel affairs stems from its potentiality to become a source of 
oscillation arising at SI operational elements. The way S2 for personnel affairs 
operates at present makes it open to oscillation, whereas we know that the task of S2 
is to damp oscillation and stop it from proliferating. The current orientation of S2 for 
personnel affairs basically pertains to the financial aspect of remunerating employees 
(personnel payroll), calculating tax deductions etc., all of which are accounting and 
finance responsibilities. To be able to operate successfully, S2 for personnel affairs has 
to go beyond its present status of supporting finance and accounting. 
'Me information handled by S2 for personnel affairs pertains to the following: 
1. Administration of personnel training programmes, whether in house, local or 
abroad and updating employee's files with regard to courses attended, duration, topic, 
venue and cost. 
2. Salary information: Current salary, name of the bank and account number. 
3. Bonuses and allowances: date, amount, type of allowance, etc. 
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4. Over-time working hours. 
5. Attendance, holidays and leaves: the start and end of holiday, number of days 
and type. 
6. Loans: date granted, amount of loan, reason for loan, dates and amounts of 
instalments. 
7. Rotation information: date of rotation, type of job and name of department. 
8. Personnel information: employee number, file number, name, date and place 
of birth, nationality, social security number etc. 
9. Medical insurance, fife insurance, social security and saving fund 
arrangements. 
In addition to the above mentioned information necessary for S2 for personnel 
affairs, this element of S2 provides various reports for different structural levels. These 
reports include the following: 
1. Salary information per department. 
2. Overtime evaluation and statistics. 
3. Personnel numbers at each department. 
4. Salary range reports for life insurance purposes. 
5. Personnel on training courses. 
6. Attendance sheet. 
7. Personnel education and degree statistics. 
8. Leave and holiday reports. 
At present, Hikma is not benefiting from this oscillation damper, that is, S2 for 
personnel affairs, in a proper fashion. The obvious situation causing oscillation is the 
disparity in attention given to the training of personnel in the production and packaging 
OEs. A close look at the practices of Hikma would highlight the fact that the 
production operators receive more attention than those of packaging. This violates 
what Hikma is advocating as far as training is concerned. If Hikma is to damp this 
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oscillation, clearly equal attention needs to be given to the training of the packaging 
operators. 
Salary and promotion policies can be thought of as another source of potential 
oscillation requiring further attention. Once personnel are appointed at Hilana, they are 
given an employee guide which sets out the responsibilities of Hikma towards 
employees and vice-versa. In essence, this guide determines the personnel policy as far 
as Hikma is concerned. A quick observation of the salary allowance and promotion 
practices in Hikrnaýs plants would reveal that those working in the main plant are 
favoured above those in the penicillin and sterile area plants. Ibis is the case, especially 
at recursion levels 2 and 3. The concentration of attention on the main plant was 
evident with regard to S2 for manufacturing control (refer to section 10.1.1). One can 
also add the absence of a unified car policy for Hikma's managers. 
In pursuit of its staff development objectives, Hikma encourages personnel to 
pursue their education by offering them sponsorships. Selection of employees for 
sponsorship depends by and large on the immediate opinion of the employee's manager. 
In addition, the opportunities for personnel to pursue their education differ among the 
various structural levels. Not only do opportunities differ, but also the nature of the 
sponsorship itself varies. For example, not all of those pursuing their higher education 
abroad are treated equally, in terms of maintenance expenses, etc. Obviously, the policy 
regarding sponsorships leaves much to be desired. This serves to show that education 
policy is not adequately addressed. 
In a risky industry such as that of Hikma, where chemical materials are used in 
the manufacturing processes, the need arises for safety guidelines and procedures to be 
followed in handling chemical materials. These guidelines and regulations indicate the 
hazard which may result from handling chemicals wrongly and draws attention to the 
need to read labels or enquire of the department concerned if operators are not clear 
about hazards. These regulations, for example, warn of the consequences of ingestion, 
inhalation, skin contact, etc. They also indicate the first aid procedures to be followed 
in case of accident or material spillage. In this respect, lab coats, gloves, dust masks 
and goggles must be worn in all production rooms, weighing rooms and maintenance 
307 
areas. Ibis is the case because the hazard resulting from chemical materials varies. 
Tbus, each chemical material requires certain procedures for handling it. 
In addition, there are safety regulations pertaining to steps to be followed in case of fire 
breaking out and procedures to tackle different types of fires and prevent them from 
spreading. There are regulations about which fire extinguisher to use, i. e. water, foam, 
etc. and when and procedures to handle leakage of chemicals. Furthermore, these 
safety regulations outline certain methods which must be adhered to whilst storing 
chemical materials. The problem with these safety regulations is that they are not 
always communicated to all structural levels, particularly where they are mostly 
needed, particularly recursion level 3, R(3). Pven when communicated they tend to be, 
at times, vague and unclear. Once again, this is another area that leaves much to be 
desired. 
As is apparent from the above exposition, this S2 for personnel affairs is not 
carrying out its task adequately as an oscillation damper. As it stands, it is serving the 
metasystem through its reports. If it is to carry out its duty of servicing S1, sources of 
problems must be communicated to this S2, via the regulatory centres of S 1, and there 
must be proper coordination of personnel policies. Ibis would help to alleviate much of 
the oscillation currently experienced, rather than damping oscillation after it has 
occurred. Also, to allow proper functioning of this S2 we envisage a situation where 
the dispersed efforts are combined together to perform this duty accurately. Figure 
10.1 below is a diagrammatic representation of the coordination channels of Hikma. 
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Figure 10.1 The coordination channel of Hikrna 
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10.2 S3*: THE MONITORING CHANNE 
We pursue our inquiry of Hikma's internal stability given its present structure 
and mechanisms, with an examination of the monitoring channel employed by the 
metasystern to enable it to carry out its task (the control function) adequately. So far, 
we have considered two vertical channels which provide the metasystern with variety 
necessary for the control function. They are the command and coordination channels. It 
was made clear that the former channel is of low variety and the information flowing 
on it is of a specialised nature. The coordination channel is also of a specialised nature; 
its specific function is to damp oscillation arising from S1. It cannot be claimed that 
with this arrangement the metasystern has gained requisite variety vis-ý-vis the 
operational elements of S1 to carry out the control function properly. Put differently, 
not all matters taking place on the operational side and relevant to the metasystern are 
exhausted by the two channels mentioned above. Thus, the metasystem, specifically S3, 
is not in a position adequately to carry out its control function. Simply put, it does not 
yet have requisite variety relevant to the reality of the operations taking place at SI of 
Hikma. The amount of variety required by the metasystern to perform its task 
adequately is provided by the monitoring channel emanating from the metasystern and 
vertically going through the operations of each OE of S1. The significance of the 
monitoring channel stems from its role in restoring homeostatic balance between the 
metasystern and S1. The nature of this monitoring channel was outlined in Chapter 2, 
where it was indicated that this sporadic channel is essentially supplementary to the 
command and coordination channels, as far as the metasystern is concerned. 
We maintained earlier that Hikma has some element of the monitoring channel 
in place. Now we elaborate on the different elements making up this channel in order to 
assess the manner in which this channel operates. The most influential monitoring 
activity carried out 'at Hikma is that concerning adherence to quality. 'Mis must not 
come as a surprise given the orientations and the emphatic attention granted to this 
area at Hikma. The quality audit is employed to ensure that quality is built into 
products and people carrying out the manufacturing processes. In it, the product, 
manufacturing process, documentation, facilities and equipment are reviewed for 
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confon-nity with the requirements of the GMPs, and any failure to comply with 
regulations is discussed and corrected. 
The first quality audit we encounter on this channel is what is usually referred 
to as the spot audit. In accordance with this audit each room (area) in the three plants 
is audited on a weekly basis to ensure that the activities in the aforementioned plants 
are being performed according to the GMPs. Ibe checklist covered by the spot audit 
includes the following: 
Checking the condition of the room (area). This entails checking that the door 
is closed whilst manufacturing, the efficiency of the heating, ventilation and air 
conditioning (HVAQ systems, diffeiential pressure, dust extraction. 
o Checking the cleanliness of the area. This includes the door, floors and 
comers, vents, lights and covers, walls and glass etc. 
" Checking the cleanliness of the support facilities. 
" Ensuring that the area and machines are free from foreign materials which 
may contaminate the product, i. e. tape, rust, oil etc. - 
o Checking the cleanliness of personnel; their shoes, lab coats and ensuring that 
they are wearing gloves, masks and head coverings. 
4, Checking proper labelling of rooms, machines and containers (product name, 
batch number, batch size, manufacturing dates and expiry dates). 
" Checking log books for neatness and proper documentation. 
" Checking the manufacturing order (MO) for the step being performed, proper, 
documentation and QC approval for start up physicals. 
o Checking that the SOP's concerning that particular room are available, 
approved and operators are trained on them. 
e Checking raw materials are properly segregated, sealed and correctly labelled. 
Ensuring that the measuring tools of the warehouses are properly calibrated. 
The outcome of this audit comes in the form of a rating system classified as 
follows: 
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poor 0 
acceptable I 
good 2 
A copy of the audit result is conveyed to the supervisor of the concerned area. 
A quality circle meeting is then held to discuss the report and to come up with 
suggestions to improve and correct any deviations which the report may have revealed. 
Once a reply is received from the concerned area about the corrective action to be 
taken and its date, another spot audit will be carried out at a later stage, to check 
whether proper action has been taken to coriect the deviations. 
The way in which this audit is operated at present is not as advocated 
cybernetical. ly by the VSM. The only justification for the present situation is the 
emphasis put on the learning of those who perform the various manufacturing 
activities; it is intended to provide them with a chance to correct any deviations 
themselves, without the need for intervention from the metasystem. 
For all practical purposes, this type of audit must not be conducted in its 
present fashion. One must remember that "routine and regular audits surrender a large 
part of the variety they generate to no purpose" (Beer, 1985, p. 85). In time, however, 
we expe ct this audit to disappear. 71iis would be the case once those performing the 
manufacturing activities are adequately trained. Above all, we must remember that the 
auditing channel operates sporadically, in contrast to the current practice of the spot 
audit, which is conducted on a weekly basis. 
The true quality audit in terms of the VSM is the quarterly audit. As the name 
suggests, this audit is conducted on a quarterly basis. Ibis is a rather extensive audit 
which covers the three plants and their warehouses. Notice of the audit is given to the 
relevant area manager/supervisor who must be present with the QA manager when the 
audit is performed in his/her department., 
The audit checklist covers the following items: 
* receiving control - this essentially pertains to the procedures for checking raw 
materials. 
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9 materials, storage and handling- this pertains to ensuring the adequacy of 
storing and handling materials to prevent any contamination, etc. 
9 production/in-process control and packaging- this pertains to the cleanliness 
of rooms, machines and proper documentation procedures, etc. (refer to the 
items covered by spot audit). 
The outcome of this audit comes in a rating system as follows: 
Rating Meaning Interl2retati 
3 excellent item, area, knowledge is superior. 
2 adequate item, area, knowledge meets basic minimum 
requirements. 
I poor item, area, knowledge is weak and not up to acceptable 
standard. 
0 unsatisfactory item, area, knowledge is missing or of such a nature as 
to warrant serious quality/compliance concerns. 
N/A not applicable question is not applicable to type of operation or item 
was unable to be addressed during the audit. 
The audit report includes the result for each area/department, its strengths and 
weaknesses and comments about how to improve the situation whenever necessary. 
The result of this audit is made in five copies. One copy is sent to the technical vice 
president, the second to the operations director, the third to the regulatory affairs 
director, the fourth copy is sent to the concerned area supervisor and the fifth is kept 
with the QA manager. 
There is another audit flowing on the monitoring channel concerning the 
accounting task. Again, this a thorough audit aiming to ensure that all the accounting 
practices of Hikma are carried out according to agreed norms. in other words, the 
essence is to ensure the accuracy, completeness and legality of the accounts. In 
accordance with this audit, the bookkeeping entries are checked to ensure no 
malpractice is occurring. Also, budgets are investigated and checked and their actual 
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performance is followed up to compare actual with proposed performance. In addition, 
the monthly personnel payroll is audited for accuracy. 
It cannot be assumed that by these audits the metasystem is enlightened of all 
that is going in the operational domain. There are still other aspects not covered by the 
metasystem. We came across the necessity of establishing safety procedures in handling 
chemical materials throughout the manufacturing stages in section 10.1.4 above. We 
also mentioned that these safety procedures are not always properly communicated to 
those whom they most concern. This is the case, especially in regard to the importance 
of wearing goggles. In the light of this, proper checks need to be carried out to assess 
the safety situation and come up with recommendations to improve the situation. At 
present, some aspects of safety requirements are taken care of by the quality audit 
previously mentioned. However, this does not cover all aspects of safety. For example, 
periodical check ups of operators are extremely essential in this kind of industry, where 
operators are susceptible to hazards due to lengthy exposure to chemicals or improper 
handling of chemicals. Medical check-ups are a prerequisite to employment at Hikma. 
Ilese must also be conducted at a regular intervals to ensure healthy operators and 
employees, particularly those in direct contact with chemical materials. We can add to 
the above the importance of checking all fire exits, fire extinguishers, equipment, pipes 
etc. to ensure that they are in good condition and can operate properly whenever 
needed. 
Immediate attention needs to be directed towards the amount of damaged 
material (raw, packaging, in-process and finished products). Ile value of damaged 
materials in March 1994 was estimated at J. D. 14,000. An investigation is urgently 
needed to determine the reasons causing the damage, and to come up with suggestions 
to cut down the amount of loss. Also, more attention needs to be paid when auditing 
the warehouses. We mentioned that, at times, materials required for the manufacturing 
activities are not found in the correct location. In addition, rigorous segregation 
methods must be in place to prevent any mix up or contamination. We envisage this 
problem will be tackled once the extension for the warehouse is in operation. At 
present, the size of the warehouse renders this task rather difficult. 
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We must mention that checking personnel's (operators') adherence to the 
working hours, need not be tight as long as they are achieving their targets. 
Adequate monitoring needs also to be directed to the maintenance of 
machinery, equipment and buildings. We mentioned in Chapter 8 that the maintenance 
department's responsibility goes beyond maintaining machines and calibrating 
measuring tools, to conducting infrastructure work and any other civil work. The 
maintenance department also plays an important role in providing technical knowledge 
necessary for obtaining a new piece of machinery. Once machinery arrives at Hilana, it 
is the responsibility of the maintenance people to install and test it. 
At present, part of the monitoring task is taken care of by the quality audit. In 
the investigations carried out by the quality assurance people, one finds a list of faults 
requiring attention, for example, cracks in walls, discovery of rust on machines, oil 
leakage from machines, etc. Although these faults are discovered by quality assurance 
people, one can argue that this is not their domain. Their technical background and 
orientation do not enable them to cure the situation; clearly, this task is the domain of 
the maintenance people. 
It was stated in Chapter 9 section 9.6 that the operators more often than not 
find it impossible to achieve their target, due to the recurrent problem of machinery 
breakdown. To alleviate this problem, an investigation into the cause of this problem is 
essential. Ile investigation must delimit the reasons for this problem and determine 
procedures to prevent it in the future. It must not be assumed that, because machinery 
is being maintained, it is not susceptible to breakdowns. Perhaps maintenance itself is 
not carried out in a proper fashion. 
The maintenance department is responsible for procuring spare parts from local 
suppliers and controlling their stocks. Ile procurement of spare parts from foreign 
sources is not the responsibility of the maintenance department; rather it is the 
responsibility of the purchasing officers. Some imported parts from suppliers are, 
generally speaking, costly. To prolong the life span of these spare parts and minimise 
machinery breakdown, preventive maintenance was introduced. However, the problem 
with this preventive maintenance is that it is not carried out systematically or frequently 
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owing to the lack of adequate maintenance people. As was indicated in Chapter 9, to 
alleviate this problem we advocate leaving this simple task of preventive maintenance 
to the operators to tackle, thus taking some load from the maintenance people, who 
will then have more time to conduct the regular repair hence improving the situation 
considerably. 
Also, to cut down the cost of importing expensive spare parts, the maintenance 
department established a workshop with the purpose of producing spare parts for 
machinery locally. Ile workshop people, however, have not yet obtained enough 
technical expertise to enable them to replicate certain spare parts accurately. Thus, the 
consequences for the machine might be prolonged and lengthy breakdown periods 
ensue, which have implications for the operators and management. 
The other major accusation put forward by the operations is the lack of 
qualified and trained maintenance people to fulfil their task properly. They simply lack 
the required professional and technical competence. For example, although the 
maintenance people are notified in advance of their daily responsibilities, be it repair 
work or preventive maintenance, yet it is often found that they arrive at the designated 
area without the tools and equipment necessary for their work. The consequence is 
further delay in operations and more frustration for the operators. Clearly, what is 
required is adequate training for the maintenance people, which should emphasise to 
them the importance of time to the manufacturing people. 
Another recurrent complaint against the maintenance people raised from the 
operational side is their failure to adhere to the required cleanliness pr ocedures in the 
plants. Usually, when the maintenance people conduct their task, the area is left messy 
with oil and dirt. Again, what is required in this case is adherence to the SOP's. Perhaps 
an explanatory session is needed to outline to the maintenance personnel the 
importance of adherence to cleanliness requirements in this kind of industry, the 
problems they might create for operators and the possibility of contaminating drugs by 
not adhering to regulations. 
Another matter which requires proper attention and monitoring is the state of 
the buildings, warehouses, etc. Since this is one of the maintenance department' 
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Figure 10.2 The monitoring channel of Hikma 
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responsibilities, it falls upon its people to conduct any infrastructure and civil work 
such as Exing doors and windows, painting, etc. to keep the buildings and their 
different facilities in a reasonably acceptable condition. This area at present is not 
receiving adequate attention as highlighted above. Figure 10.2 above is a diagrammatic 
representation of what has been said about the monitoring channel. 
10.3 S3: THE CONTROL FUNCTION 
Now, with the monitoring channel in place, it can be claimed that the 
requirements of S3 have been achieved. Put differently, with the monitoring channel 
adequately designed, the metasystem, S3, has acquired requisite variety vis-A-vis the 
operational elements of SI. The control function, as outlined in Chapter 2, is the 
domain of S3. S3 is enabled to conduct this function successfully with the information 
flow on the coordination channel, the monitoring channel and the command channel 
which all lead to one destination: S3. If these three channels are properly designed to 
allow through the information required for control purposes, then S3 is in a position to 
achieve the internal regulation of Hikma in real time. 
We try in this section to explain the way in which the control function S3 is 
carried out. In other words, we consider how the vertical variety generated by the two 
operational elements of SI might be absorbed by S3. Before we can do this, it is 
essential to outline the different elements which together make up S3. Again, our 
approach in delimiting the elements of S3 does not rely solely on the organisation 
chart. Nevertheless, the chart cannot be completely avoided. Refer to Hikma's 
organisational chart in figure 8.2 in Chapter 8. The chart makes explicit that the three 
plants, the main, penicillin and sterile area, are in a subordinate position vis-h-vis the 
operations director. In other words, the operations director appears in direct control of 
the plants where the two primary activities of Hikma take place, namely production and 
packaging. Therefore, the operations director constitutes an element in so far as the 
control function of Hikma is concerned. 
This delineation although insightful, does not exhaust the components of S3. If 
we follow this logic, i. e. delineating the person in control of each primary activity, we 
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might end up assuming that the operations director constitutes the only element of S3, 
the control function. This is not the case, however. We must remember that S3 is 
characterised by its synoptic view ensuring that the OEs of SI carry out the task they. 
are supposed to do. In other words, S3 surveys the totality of SI from its privileged 
position of omniscience and exerts authority on the command channel. Yet this 
authority, as emphatically stated, is minimal - the amount necessary to guarantee the 
cohesion of SI in its metasystem. 
In line with the above, we might add the following to the elements of S3: the 
finance director, technical vice president, and personnel manager. 
The above enumeration of S3 elements is not, in any way, triggered by the Z 
organisation chart of Hikma. Each element of S3 is responsible for the management of 
its tasks on a day-to-day basis. This list of S3 elements is, in fact, set up this way to 
take into consideration the question of requisite variety of the metasystem, S3, vis-A-vis 
the operational elements of SI of Hikma that we set out to tackle in this chapter. The 
figure below depicts the systemic arrangement of S3 elements and the inter- 
relationships among them. 
Personnel Technical 
Manager Director 
Operations Financial 
Director 0 Director 
Figure 10.3 Th6 systemic relationship among S3 elements 
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The elements of S3 revert to the command channel whenever the situation 
necessitates, owing to the autonomy of the operational elements of SI. Also, each 
element of S3 has a supportive management to administer the activities of S2 and a 
supportive management to initiate and perform the monitoring activities. A full account 
of those two activities was provided in the previous two sections. 
The previous practice at Hilana, was for resource bargaining to take place at 
the beginning of each year. S3, specifically the operations director, instructed the 
managements of the OEs of SI to formulate an investment plan outlining their needs 
and requirements, say to replace ageing machines which were no longer capable of 
producing the quantities required of them. Upon reception of the investment plan, the 
operations director conveyed it to the financial director to assess the possibility of 
carrying it out. Ile financial director, usually, rubber-stamped the investment plan 
without adequate consideration of the financial requirements necessary to fulfil the 
plan. However, as time unfolded it proved difficult to fulfil the plan owing to shortage 
of finance. 
The present practice concerning resource bargaining is different. Investment 
plans (proposals) are formulated whenever the need arises (i. e. not necessarily by the 
beginning of the year). These proposals are agreed upon only after due consideration to 
the financial situation. 'Mis helps the OEs to plan their activities accordingly. 
'Me pivotal role of the cash flow was outlined, where we pointed out the 
necessity of balancing Hikma% revenues and expenditures to enable it to carry out its 
operations according to schedule. Adequate balance of the cash flow is also necessary 
to render the process of resource allocation possible. The finance director is provided 
with further information about the adherence to the accounting norms and accuracy of 
the bookkeeping entries through the monitoring channel (accounting audit). 
The operations director controls the manufacturing activities taking place in the 
three plants on a day-to-day basis, aided by the information provided by S2 for 
manufacturing control. The autonomy of the operational elements and the existence of 
a proper S2 in place will attenuate the variety reaching the operations director. On the 
other hand, with the maintenance reports duly presented, the operations director will be 
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in a position to apprehend the realities of the operational side of Hikma without 
necessarily being overloaded by minute irrelevant details. 
The importance of the technical activity is another aspect which was addressed. 
The technical vice president oversees this activity, depending on the information 
provided by S2 for quality affairs and quality audits provided by the monitoring 
channel. The essence is to assure that the operational elements observe the FDA 
requirements and operate accordingly. 
The final element of S3 is the personnel manager. We saw earlier the 
significance of putting personnel safety procedures in place. This is the domain of S2 
for personnel affairs. The need for attenuating variety flow on this channel was 
highlighted. A monitoring 'task force" is essential to check adherence to safety 
procedures and requirements as far as the operational side of Hikma is concerned. 
The above discussion is represented diagrammatically in figure 10.4 below, 
which puts S3, the control function, in perspective. The arrangement of S3 elements 
inside the dotted box is not a reflection of their significance or degree of seniority in 
Hikma. In fact, all elements are of equal importance in as far as the control function is 
concerned. The figure depicts three metasystemic channels converging on S3. These 
are: the coordination channel, the command channel and the monitoring channel. Each 
of the above channels provides S3 with specific variety, empowering it to ensure the 
internal stability of Hikma. It is worth mentioning, however, that internal stability of 
Hikma is not solely achieved through the three channels mentioned above. There is yet 
another input into S3 which renders internal stability possible. This is the information 
provided by S4: the intelligence function. This is our subject for consideration in the 
next section. 
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Figure 10.4 The control function of Hikma 
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10.4 S4: THE INTELLIGENCE FUNCTION 
S4, as indicated in Chapter 2, is a subsystem of the metasystern looking after 
the requirements of the system in focus, Hilana, for adaptation in relation to the 
environment in which it operates. We noticed in Chapter 9 that each OE of SI of the 
system in focus is in direct contact with its environment. However, the environments of 
the OEs we came across do not exhaust the environment within which Hikma operates 
and to which it has to respond and adapt. In fact, the environment with which S4 is 
concerned goes beyond the collection of SI environments. Not only is the environment 
for which S4 is responsible bigger than the environments of the OEs taken together, 
but also it houses the problematic (specific) environment. We must remember that 
Hikma has close interaction with the local and export markets through the marketing 
and sales activity. 
We now proceed in the elucidation of S4, taking into consideration what has 
been said about the intelligence function in Chapter 2. The environment of S4 is multi- 
dimensional and rather complex; it encompasses supplying local and export markets 
with Hikma's drugs. It also includes aspects of technological developments, etc. 
In Chapter 8 section 8.1, it was stated that Hikma is a typical outward-looking 
organisation. This must come as no surprise given the nature of competition in the local 
and export markets. We need to revert, once again, to Hikma! s organisational chart and 
the elucidation of the chart in section 8.4. This is imperative in order to outline the 
departments which might be housed in S4. The commercial department is at the centre 
of our attention. The organisational task of this department, to recapitulate from 
Chapter 8, is to ensure the presence of Hikma's products in its present export markets 
and to open up new export markets and opportunities for Hikma. To take the 
commercial department as the sole component of S4 would, however, be naive. If we 
remember from the exposition of Chapter 8, there are other departments in direct 
contact with the environment of the system in focus. These departments include: the 
scientific, registration, regulatory affairs, R&D, public relations and customer services. 
There is another addition to the above list; it is the marketing director's assistant (the 
export manager). We must remember that around 80% of Hikma's drugs are exported 
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to various regional and international markets. Competition, therefore, is not concerned 
only with one market. Hikma has to adapt to the marketing trend throughout it 
markets. 
The scientific department's main organisational task is that of marketing 
research. In relation to this task, this department accumulates and updates all scientific 
infonnation pertaining to drugs currently produced by Hikma, or any new discoveries 
in the market. 
The registration department is another component of. S4 interacting with the 
environment. T'he main organisational. task of the registration department is the 
registration of Hikma's drugs in the markets where they will eventually be marketed 
(notice that if the case is a tender market, the requirement for registration is non- 
existent). Registration of products requires interaction with the MOH in the country of 
origin then in the country in question (i. e. to which the product will be exported),. to 
render marketing and selling possible. 
ne regulatory affairs department is also a part of S4. This department interacts 
with a number of regulatory bodies, chiefly the FDA. The essence of this interaction is 
to convey to Hikma! s manufacturing activities certain requirements to guarantee drug 
quality. 
The R&D department is a component of S4. nis department, as mentioned in 
Chapter 8, is responsible for developing currently produced drugs. It is also responsible 
for introducing new drugs to the market in the light of incoming market studies and 
surveys. 
The public relations department is another component of S4. Its main task 
pertains to promoting the image of Hikma in both local and export markets. We will 
come to the various activities carried out the public relations in a minute. 
The customer service department has close interaction with customers in the 
local market. It was indicated in Chapter 8 that the main responsibility of this 
department pertains to promoting Hikma's drugs to doctors through the MRs, on the 
one hand, and selling Hikma's drugs to phannacies, hospitals, etc., on the other. 
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And, finally, the marketing director's assistant, as maintained in Chapter 8, has 
direct and close interaction with the sales area managers in the export markets. His 
main task is that of following export markets financially and conveying the demands 
from the export markets to the manufacturing activities. 
'Me above presentation, although insightful, cannot represent the way S4 is 
carried out. In order to gain better insights into the role of S4, we need to consider it in 
the cybernetics context. That is to say, we need to look at three activities carried out by 
S4, namely market research, planning and R&D to assess how. adequately this function 
is performed. 
10.4.1 MARKET RESEARCH 
It was indicated earlier that the market research activity is the sole duty of the 
scientific department, in as far as present markets are concerned. This is an ongoing 
activity, owing to the complex and changing nature of the environment in which Hikma 
is situated. Marketing research is not confined to local markets. In fact, marketing 
research is conducted in all Hikma export markets. This is so, in order to keep abreast 
of market trends and situation. 
Extensive information is accumulated from various sources reflecting the 
market situation. There are a few marketing research publications carried out by 
specialised market research organisations. Chief among those publications is the 
Information Medical Statistics (IMS). This is a quarterly issue containing information 
such as the sales index, promotions index, medical index, etc. for various drug 
categories. The IMS provides information about every single pharmaceutical 
manufacturer in various countries, representing extensive market research carried out 
by a Swiss organisation. The information provided by the IMS can be useful to point to 
potential markets and drugs. In addition, Hikma accumulates and acquires all statistics 
about the number of cases of a certain disease from all its markets. This kind of 
information is necessary to enable S4 to decide whether or not to produce new 
products (refer to section 10.4.2 below). 
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Hikma also conducts its own market research and surveys to assess the market 
trends, opportunities and threats the environment presents. For example, there is a 
questionnaire designed to obtain information from pharmacists about market leaders in 
different drug categories and the performance of Hikma! s sales in comparison to those 
of rival pharmaceutical manufacturers. This information helps Hikma to assess how 
successful were the marketing people's efforts in convincing doctors to prescribe 
Hikma's drugs. In the light of this information, the training of the marketing people 
might be modified. A random group of doctors, each in his/her area of specialisation 
are interviewed to provide their opinions of certain drugs or drug leaders. Ile aim of 
such surveys is to estimate and assess how doctors regard Hikma! s drug, i. e. the 
positioning of Hikma's drug in the eyes of doctors. 
It was also mentioned that the scientific department accumulates all significant 
and relevant scientific information from various available sources be it books, journals, 
etc. 
The above account of the market research does not exhaust this activity. We 
remember from Chapter 8 that Hikma is an outward looking organisation and the 
search for future markets is an ongoing activity. This task of market research in relation 
to potential markets is the domain of the commercial department. Once again, there is a 
questionnaire designed to acquire information from pharmacies and the MOH in the 
potential market (country) about the prices of competitors, prices of local drug 
manufacturers (if any), size of the local market, consumption volumes, credibility, etc. 
This information is essential to determine the best way to penetrate a potential market 
(i. e. pure exportation, joint venture, etc. ). 
10.4.2 PLANNING 
The information accumulated through the market research phase has its levels 
of significance. For a pharmaceutical organisation to flourish and survive within a given 
environment, the need to introduce new drugs to the market is an imperative issue. In 
recognition of this crucial fact, Hikma established what is known as the New Product 
Committee (NPC) to coordinate the various stages through which the new product 
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goes to guarantee its presence in the market on time. This committee is made up as 
follows: the chairman, marketing director, marketing planning director, technical vice 
president, R&D director, operations director and registration manager. 
The information accumulated by the market research pertaining to new 
products -is passed from the scientific department to the NPC, after undergoing 
filtration, in the form of a small feasibility study to the would-be new product, carried 
out to assess the possibility of success in all Hikma markets. A sales forecast is set 
forth. The local market is a typical test market for small private markets and the Saudi 
market is taken as representative of large private markets. Only successful and 
promising ideas are conveyed to the NPC, for planning and coordination of efforts of 
the departments involved. 
The NPC members, particularly, the R&D director and technical vice president 
voice their opinions as to whether the marketing ideas are feasible within the current 
constraints and available technology (i. e. new products must be produced without 
major capital investment). A list of priorities is then drawn. The NPC studies the 
market research to assess the possibility of producing a generic version of a certain 
leading drug. The NPC also plans and determines the requirements of the new product 
in terms of raw and packaging materials. It also determines when to produce and what 
market share is expected. Once the new product is complete, the scientific department 
issues Dear Doctor and Dear Pharmacist newsletters. The essence is to inform doctors 
and pharmacists of the new drug and its advantages. The problem with the NPC is that 
its meetings are periodic and, at times, not systematic. Matters are not always followed 
up adequately. If the NPC is to be successful at all, regular meetings must be held to 
review the plan in view of the changing conditions of the environment. 
One of the main long-term objectives of Hikma is the expansion of its 
marketing and selling base. In recognition of this objective and based on the 
information acquired through the marketing research phase pertaining to potential 
markets, plans are set up. The search for new markets is an ongoing task. Plans are 
constantly reviewed to assess whether new markets are developing according to plans 
or not; on this basis, plans may be modified. 
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An essential element of planning is forecasting. There are two kinds of forecasts 
put forward by the area manager, whether in the export or local markets. The short- 
term forecast is usually for one year taking into consideration previous years' sales 
figures, to render the forecast realistic. Ibis forecast is imperative for the 
manufacturing activities envisage in advance the expected work load. This forecast is 
reviewed on a monthly basis to accommodate any changes which might take place in 
the environment. Medium - and long-term forecasts are also put forward by area 
managers. This is essentially to prepare Hikma to plan the investment required to cope 
with expected demand. 
10.4.3 R&D 
This activity of S4 is fundamental in order to attain Hikma! s objective, which is 
producing drugs which are effective and of high quality. It was indicated earlier that for 
a pharmaceutical manufacturer to flourish and survive in a particular environment, it 
needs to provide the market continuously with new drugs., It was also indicated that 
Hikma is a generic company by nature. 71iis is due to lack of adequate resources 
(financial, technological, etc. ) to render drug innovation possible. Ilerefore, we would 
not expect the R&D activity in Hikma to be oriented to that end. Rather, the essence of 
the R&D in Hikma! s context is to make use of the information collected from the 
market about leading drugs in order to produce generic versions (i. e. mimic market 
leaders). Simply put, Hikma, through its R&D activity, seeks to produce a drug which 
emulates the originator. 
Ile R&D personnel start their laboratory task by undertaking extensive 
analytical, procedures to reach a satisfying formula. However, this i's not a 
straightforward matter. Rather, --it is a long process which could be fraught with 
difficulties. Reaching a satisfying formula may well take over a year. Once a formula is 
developed, it is then put on a stability test programme. This entails putting the drug 
under stressful conditions and analysing it at regular intervals to determine its physical 
and chemical character. Mie purpose of these tests is to produce a stable and 
homogeneous drug. The developed drug is then tested out on healthy subjects (25 in 
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number) in a hospital setting under the supervision of a doctor. This kind of testing, 
usually referred to in the jargon of the pharmaceutical industry as bioavailability or 
bioequivalent studies; aims to prove that the developed generic version has the same' 
pharmaceutical value as the original. 
It was stated earlier that Hikma has R&D collaboration with the licensing 
companies. Ibis collaboration is not limited to those drug manufacturers. It is, in fact, 
extended to other local, regional and international pharmaceutical manufacturers, 
especially in regard to newly developed formula and clinical trial results. A vital role of 
the R&D is the publication of Hikma! s research in pharmaceutical journals. The other 
crucial role concerns attendance of conferences, and inviting people from international 
drug manufacturers to give presentations at Hikma. 
The above discussion of S4 components is insightful in that it highlights the 
environments it is supposed to handle. At the outset, it was maintained that the 
environment which S4'is taking care of includes two elements: general and specific. 
The distinction between the, two is necessary in that the strategies for handling them 
differ. We remember from Chapter 2 'that S4's approach towards the general 
environment is basically reactive, whereas its approach towards the specific 
environment is proactive. Now with the above exposition, one can easily distinguish 
between the two environments. 
The general environment is that which Hikma shares with other pharmaceutical 
manufacturers. This includes, among other things, the technological development and 
advances in drugs. We must remember that Hikma is a generic drug manufacturer by 
nature. It essentially mimics market leaders. The approach of S4 in this case is reactive. 
Having said that, one must remember that there are aspects of the environment which 
S4 can influence and in which it can induce change. This pertains to the selling activity 
in local and export markets. It was indicated in Chapter 8 that Hikma now occupies the 
largest market share amongst local drug manufacturers and its exports have been 
growing at an average of 25%. 
329 
Needless to say that environmental complexity with which S4 is confronted 
from both specific and general environments is huge. To match this complexity S4 
must introduce amplifiers and attenuators. In what follows we limit our discussion to 
the specific environment in order to outline the amplifiers and attenuators on this loop. 
The role played by public relations activities in order to promote Hikma! s image is 
rightly envisaged as a major amplifier of S4. Public relations activities cover a wide 
spectrum. Hikma gives away free samples to doctors, pharmacists, charitable societies 
and other bodies and establishments in all its markets. It also. organises a health care 
campaign (aquassal campaign) in cooperation with the MOH and UNICEF aimed at 
reducing infant mortality in the local market. Other PR activities include sponsoring 
anti-smoking campaigns in addition to issuing informational and educational messages 
or booklets, written in a simple straightforward language. This group of PR activities, 
as would be gathered, is directed towards the public at large. 
Recently, the scope of PR activities in the local market has been extended to 
encompass the medicine and pharmacology students at local universities. These are 
potential customers. They need to be taken into consideration at an early stage, in 
order to secure favourable prospects for future dealings with them. In this connection, 
Hikma arranges regular visits for such students to its premises so as to introduce to 
them its activities, production, etc. Also, all students are put on a mailing list to keep 
them abreast, via a Hikma bulletin, of the latest developments in the field (new 
discoveries and formulations either by Hikma or other international manufacturers). 
The other PR activity pertains to sponsoring conferences, especially those of a 
pharmaceutical nature. In addition. - Hikma arranges certain social activities or 'get 
together'events for pharmacists and doctors held in its various markets. 
In addition to PR activities, Hikma relies on an advertising campaign (general 
media) to promote its products. Advertising takes place mainly in popular and widely 
distributed drug-related magazines and journals, and magazines devoted to any other 
health care or related matters. The other form of advertising is the video presentation 
on board Royal Jordanian (RJ) flights about a number of local manufacturer companies 
representing the industrial sector, amongst which is Hikma. 
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The attenuators on this loop pertain to the various market research activities 
conducted by Hikma! s marketing people to assess the usefulness of Hikma! s marketing 
people's efforts in convincing doctors to prescribe Hikma's drugs. One can add the 
demand from local and export markets as another attenuator. On this basis of the 
attenuators, the training of the MRs may be modified. Also, on the basis of the market 
research, the scientific material incorporated in the product (drug) brochure (amplifier) 
may be modified and its presentation adjusted. The brochure is the aiding tool the MRs 
carry with them when visiting doctors. It is around this brochure that the presentations 
they give to doctors about the drug they are promoting revolve. The point to make 
here is that the background of most MRs is other than pharmacology. 71is point, by 
itself, limits the effectiveness of the role of MRs. 
Hikrna can also opt for modifying (amplifying) its sales bonus and cash 
discounts to enhance its position vis-ý-vis the environment. For the effect of this 
amplifier to be adequately utilised, it is necessary to adopt a fixed cash discounts policy 
with all customers within the one market. Granting different cash discounts to 
customers in one market affects the long-term credibility of Hikma. 
If we remember what S4 is supposed to do in terms of the VSM, it can safely 
be argued that this function is carried out satisfactorily. The diagrammatic 
representation of S4 is depicted in figure 10.5 below. The figure also depicts that S4 
carries out its task of monitoring the environment taking into consideration the model 
(VSM) of Hikma. This model is necessary to determine the level of complexity of the 
environment. This can be properly estimated only if S4 knows the internal capacity of 
Hikma to match the environmental complexity. This can only be achieved with a proper 
VSM of Hikma in place. 
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Figure 10.5 The intelligence function of Hikma 
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10.5 S5: THE POLICY FUNCTION 
We now come to the final function carried out by the viable system, that is to 
say S5: the policy function. Before we enter into discussion about the way S5 of Hikma 
is operating at present, it is necessary to outline the component(s) of this function. It 
would not be an unfair statement to say that S5 of Hikma is made up of the board of 
directors. The board includes the following members: the chairman, marketing director, 
technical vice president, financial director and operations director. In addition to the 
above members, the board meetings are attended by another three major shareholders. 
They are all involved in policy making. However, it is reasonable to state that S5 of 
Hikma is no more than the chairman of the board. He is ultimately responsible for 
policy decisions in Hikma, in the light of the reports he receives from S3 and S4. Put 
differently, the role of the chairman as a representative of S5 is to provide closure to 
the information loops of Hikma. In addition, the chairman represents Hikma to other 
organisations and bodies. 
It was indicated in Chapter 2 that the role S5 is supposed to perform is that of 
managing the variety exchange resulting from the interaction taking place between S3 
and S4. This role, at present, is not taken'care of adequately. From previous exposition 
in this chapter, it can be concluded that S4 is in a dominant position as far as the 
metasystem of Hikma is concerned. This must come as no surprise, however. We saw 
the weaknesses of S3 earlier in this chapter. 'We also saw the adequacy of S4 in 
section 10.4 above. The role expected of S5, in this respect, is to redress the balance 
and manage S3-S4 homeostat. However, S5 as it stands is not in a position to do so 
properly, owing to the fact that it is involved in the activities of S4, particularly the 
search for new products and markets. Let us, in what follows, shed some fight on the 
interaction between S3 and S4. 
Ilere are strong interactions between S3 and S4 activities in Hikma. Frequent 
meetings and discussions are held by members of the two functions. S4 is the point of 
reception of orders from the local and export markets. Orders are filtered to eliminate 
those which cannot be fulfilled (either because of capacity or because the drug is still 
undergoing research). Ilis filtered demand on Hikma! s drugs is passed over to S3. 
333 
From S3 the information concerning the demand is dispatched via S2 for 
manufacturing control to the production and packaging OEs. In turn, the latter 
determine whether they can cope with the demand. Usually, this information flow is 
accompanied by a system of priorities. For example, demand from important markets 
such as the Saudi market is given priority over other less important markets, say the 
Lebanese. This is to say that S4 supplements the orders from the export markets with 
priorities for fulfilling orders depending on the importance of the export market for 
Hikma. Having said that, one cannot deny the fact that, in certain cases, demand from 
important markets is accepted without prior adequate consultation with S3. ý This, of 
course, confuses and pressurises those performing the manufacturing activities and 
could affect Hikina's market share, if recurrent delays in delivery result. 
We also need to add that S3 provides S4 continuously with information it 
receives via S2 for manufacturing control about available unutilised capacity on 
particular lines so that the area managers of the local and export markets can put their 
efforts into bringing in orders for these production lines. S4 is also provided with 
information concerning envisaged delay on delivery. 
It was stated earlier that the regulatory affairs department is a constituent part 
of S4. This department has contacts with a number of regulatory bodies, namely the 
FDA. Upon reception of information concerning the GMPs, it is sent to S3 which in 
turn dispatches it via S2 channels (S2 for quality affairs) to the concerned OE. On the 
return channels to S3 there is information from the OEs concerning major 
modifications of certain GMPs. This necessitates the approval of the FDA. This 
information proceeds from S3 to S4. -T 
We mentioned earlier that market research pertaining to a new p. roduct is 
presented to the NPC. This committee, in fact, represents S3-S4 interaction as far as 
new products are concerned. This is so in the sense that members of the NPC, 
particularly the operations director, technical vice president and R&D director 
determine whether or not to pursue a particular idea, taking into account the current 
constraints (financial, capacity of lines, technology in use, etc. ). 
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The R&D activity, based on market research collected from various sources, 
develops the necessary formula for the drug. This formula, together with the analytical 
procedures and raw materials' specifications, is again conveyed to S3 and from there it' 
arrives at the production OE via S2 channels. It was noticed that the production OE 
has direct contact with its environment. In the light of the incoming information about 
drug stability, information is passed to S4 and then S3 so that the R&D make the 
necessary adjustments to the formula. 
We must add to the above elucidation of S3-S4 interaction that although the 
information sent to the OEs is passed via S2 channels, there are situations which 
necessitate direct flow of information to the management of the concerned OE on the 
command channel. This is the case when Hikma acquires a tender order or even an 
unexpected rush order, for example. 
It might be noticed from the above account that the nature of the flow on S3-S4 
channels is continuous. This is essential owing to the changing nature of the 
environment, particularly export markets (political, social, economical, etc. ). This is 
reflected in the fact that orders arriving from the export markets do not come at the 
same time. Rather, orders arrive at S4 depending on the need of a particular market. 
Orders are not accepted unless S3 replies to S4 that the manufacturing OEs are capable 
of fulfilling a certain order. Sizeable orders might be postponed until the manufacturing 
activities are capable of fulfilling them. It is necessary, therefore, that the channel 
capacity of S3-S4 is designed to allow sufficient flow of variety. 
We stated in Chapter 2 that the role expected of S5 is to monitor the interaction 
taking place between S3 and S4. However, S5 at present is more involved in the 
operations of S4. This preoccupation of S5 is not justified. We can also add that S5 
often instructs S3 to give priority to a particular order, or even to deal with a particular 
supplier. Such instructions amount to metasystemic ethos. In other words, the role S5 
performs is not what is expected from it at present. In fact, S5 absorbs the variety 
resulting from S3-S4 interaction through the vertical command channel. The cybernetic 
nature of S5 is depicted in figure 10.6 below The thick arrows in the diagram reflect 
the fact that the interaction taking place between S3-S4 is strong. This figure makes it 
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abundantly clear that S5, in addition to providing closure to Hikma, must more 
adequately manage the variety resulting from S3-S4 interaction. 
p 
S5 
The Chairman 
S4 
Market Research 
R&D 
Planning 
S3 *The Operations Director 
The Financial Director 
The Technical Director 
The Personnel Manager 
Figure 10.6 The Policy function of Hikma 
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CHAPTER11 
HIKMA'S REDESIGN 
Earlier, it was maintained that Hikma's size and operations were growing 
rapidly. The question is: Can Hikma cope with the rapid change, given its present 
structural mechanisms? An examination of Hikmaýs structure to assess its ability to 
accommodate this growth became of importance. Ile essence. of this examination was 
to reveal areas which require attention and to come up with recommendations to 
alleviate Hikma! s existing problems, to render it more effective and efficient. Put 
differently, we sought to provide Hikma with the necessary mechanisms to enable it to 
operate adequately, given the change and speed of growth it is going through. 
In the light of the diagnosis in the previous two chapters, we are now in a 
position to provide recommendations to the management of Hilana, to improve the 
situation. Some of these recommendations concern the production and packaging 
activities, whilst others are more specifically related to the senior management 
functions. However, we do not present these separately, as all functions are 
interrelated. 
1. It was emphatically stressed that Hikma prides itself on its quality products. 
The point to raise here is that quality products require quality raw and packaging 
materials, among other things. It was also stated that Hikma runs into problems owing 
to the oscillation of the quality of its raw and packaging materials. At times, raw 
materials require treatment to rid them of impurities. This naturally reduces the quantity 
available for production and consumes a lot of time and effort. The case' with the 
packaging materials is yet more acute. Ile sizes of packaging materials do not always 
suit the machines, thus rendering them useless for packaging operations. Packaging 
materials are not adequately tested. Only the writing and colours are checked. Sizes of 
containers'or their suitability to Hikma! s drugs are scarcely considered. To cure the se 
problems it is necessary first to set out clear and specific requirements for both raw and 
packaging materials. These specifications must be communicated adequately and 
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properly to suppliers, so they can adhere to them. Suppliers failing to adhere to 
specifications must be black-listed. It is also necessary to develop reliable suppliers and 
stick to them. Developing adequate and satisfactory standards for raw and packaging 
materials would also alleviate much of the load of the quality control department. Once 
specifications for materials are set out, it becomes necessary to develop adequate 
testing procedures, particularly for packaging materials. 
2. It has been stated that the production and packaging activities, more often 
than not, run into problems owing to shortage of both raw 4nd packaging materials. 
There are many reasons causing this shortage, in addition to those mentioned above. It 
was indicated earlier that those responsiýle for the reception of materials satisfy 
themselves by checking only the invoices and documents upon arrival. To eliminate this 
problem, it is recommended that those responsible for the reception of materials count 
and weigh them to ensure the adequacy and correctness of the delivered amounts and 
quantities. 
It was also pointed out that both raw and packaging materials are dispatched to 
the manufacturing operations in accordance with the MIV. The problem, however, is 
that those in the warehouses responsible for preparing the required materials for the 
manufacturing operations do not always record and document the exact amounts 
dispatched to the manufacturing lines. Clearly, what is needed here is adequate training 
and emphasis on proper and correct entry and documentation of the amounts 
dispatched to the manufacturing lines. It was also stated that the R&D consumes smaH 
quantities of raw materials for experimental purposes. These -amounts are hardly 
documented. The issue of proper documentation, again, comes to the fore. One can 
also add the recurrent problems of product mix-up and dislocation taking place in the 
warehouses. To cure these problems, it is necessary to put proper a segregation system 
in place and to design the entrances and exits of the warehouses, appropriately. 
A considerable quantity of packaging materials is damaged by machines owing 
to unsuitability of sizes. In addition, the rejection of certain batches necessitates 
additional raw and packaging materials for rework. At times, the materials dispatched 
to the manufacturing lines might be returned to the warehouse, owing to a change in 
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the manufacturing schedule or to machine breakdown. Again, the problem of lack of 
proper documentation occurs. To eliminate these problems we recommend a system for 
controlling this process by clearly documenting quantities issued, destroyed, returned 
and utilised. With a rigorous system in place, those in purchasing, in the warehouses 
and manufacturing planning can gain access to valid information. 
It was stated that raw and packaging materials encompass hundreds of items, 
and the cost of keeping a huge inventory is rather high. It is not necessary, however, 
that Hikma possesses an inventory of all materials. It is recommended that a minimum 
order point be established for materials on which the demand is recurrent. Ibis would 
alleviate much of the problem and prevent any shortage which might affect operations 
and ultimately the market share. 
3. It is often claimed -by Hikma! s management that it is fundamental that 
operators in the production and packaging are provided readily with information 
pertaining to their task. Ihis claim stems from the view that operators are faced with 
problems which they must have adequate information to tackle. It is true that this is 
important. It is more important, however, that this notion is put into action rather than 
adopted as a mere slogan. In practice, we have found that Hikma is currently plagued 
with time-lags as far as information flow is concerned. Change in the weekly or even 
the daily manufacturing schedule is not communicated promptly to operators by their 
managers and supervisors. Operators, as well as team leaders are, more often than not, 
kept in the dark regarding the availability of materials or even the expected date of their 
arrival. We envisage this problem to be tackled once all the operations' activities are 
computerised. 
It was stated that only fortunate teams of operators participate in delimiting the 
quantities which they are capable of producing. The situation is more acute in regards 
to packaging, where operators are hardly involved or consulted about the quantities 
they are capable of producing: they simply rubber-stamp the schedule which has been 
set by the manufacturing planning manager, together with the supervisor of production 
and packaging. To remedy this situation, operators and packers must participate fully in 
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determining the quantities they are capable of producing. When this happens, 
commitment to achieve the target is likely to be the case. 
An observation of the practices of Hikma reveals that the management is biased - 
towards the production operators at the expense of those in packaging. Ibis situation, 
however, must not be the case. It was stated earlier that it is the manufacturing 
activities, i. e. the production and packaging, which are responsible for maintaining 
Hikma! s mission. Therefore, the attitude of the management towards packers must be 
positive. For example, there must be better coordination and proper consultation 
between team leaders and packaging supervisors in relation to the activities of each 
team. Team leaders are in a better position to assess the load in their areas and must 
therefore be given the authority to act accordingly. Moreover, it is important that the 
management of packaging holds regular meetings with the packers to give them the 
opportunity to voice their opinions, complaints, etc. 
It was indicated that the existence of three supervisors in the packaging 
activities in the main - plant is a recipe for problems and confusion at present. 
Information, to start with, is not shared among the three supervisors let alone between 
supervisors and packers. At times, packers receive contradictory information or 
demands from the different supervisors, which only, leads to confusion. To eliminate 
these problems, the situation requires only one supervisor at a time, just as is the case 
with the production in the main plant. This would considerably alleviate the problems at 
the packaging activity in the main plant. 
4. It is crucial that operators' opinions of production and packaging are taken 
into consideration, or at least consulted before a piece of machinery is obtained, since 
they are the people who ultimately will have to operate it. We also recommend that 
operators carry out preventive maintenance. Because they are in direct contact with 
machines, they are in a position to assess the need of the machine for maintenance. Miis 
task does not require high technical knowledge. It is basically a straightforward task 
which, if dealt with by operators, would alleviate the pressure and load facing the 
maintenance people. 
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We can also add that, since the operators are those who actually carry out what 
Hikma is supposed to be doing, they need to participate in outlining the various SOP's 
pertaining to their task. 71bis, however, requires adequate training before operators can - 
actually participate fully in oufliniýg the SOP's. 
5. In line with Hikm; a! s management style, a great deal of emphasis is laid on the 
significance of people in the organisation, who are considered an asset requiring 
constant training and development to enable them to perform their tasks as efficiently 
as possible. This interest in the people in the organisatign originates from the 
assumption that people are trustworthy, mature enough, willing to take responsibility 
and capable of solving problems at their own level without the interference of the 
management. It was stated that job rotation at all levels is the norm. The idea is to 
expose people to, and familiarise them with, a variety of tasks at Hikma. There are 
continuous and constant training programmes offered to people at Hikma to -update 
their technical skills, managerial skills, etc. 
One cannot deny the importance of the various courses and training 
programmes given to people at Hikma. The point to raise, however, is that it is equally 
important to test those attending those courses, to assess the knowledge and benefit 
acquired from them. We mentioned the problems of lack of proper documentation 
taking place at the warehouse as well as the operations of the manufacturing /activities. 
Had those attending the GMPs courses been fully committed to the- courses, the 
problems of documentation would definitely have been less acute. 
Owing to the growing size of Hikma and the speed at which this growth is 
taking place, it becomes necessary to offer various kinds of courses and training 
programmes to enable people to adapt to this change and growth. It is'therefore 
thought appropriate to designate a department or sub-department within the personnel 
department responsible for handling, organising and following-up such programmes 
and training courses. 
6. Better coordination is required between the marketing, on the one hand, and 
the purchasing, on the other. At times, the marketing people decide to cancel a 
particular product from the market for various reasons, without adequate coo ination 
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with the purchasing officers, who may already have placed an order for packaging or 
raw materials for that product. Clearly, this case shows weakness in the cohesion. 
7. It was maintained that, at times, the senior management of Hikma decides to - 
withdraw a certain piece of machinery from service and replaces it with a new one. 
However, such decisions are not always well coordinated with the purchasing officers 
who might already have placed an order for materials to arrive for a particular machine 
at a particular time. Clearly, proper coordination must take place before such 
withdrawal. 
8. It has been repeatedly stated that the task of manufacturing planning is 
always fraught with difficulties. The task of manufacturing planning is to balance the 
requirements of the market with the capacities of the manufacturing lines. In the light 
of the market demand, manufacturing planning prepares yearly and monthly schedules 
to fulfil marketing requirements. It was stated that the recurrent problem is that of the 
shortage of materials. The monthly plan arrives at the production and packaging 
activities assuming that the necessary materials are available, only to be thwarted by 
shortage of materials. 
Recurrent shortage of materials has its repercussions for the operators in both 
production and packaging. Shortage of materials, they maintain, prevents them from 
attaining their monthly target, regardless of the amount of effort they put forward to 
achieve the schedule. At times, even if they are assured of the availability of materials, 
they are sceptical about the correctness of the information they receive. 
Ilis is not the only factor which affects the fulfilment of the schedule. At times, 
over-optimistic dates for arrival of materials are given. In other cases, the marketing 
people accept orders which exceed the capacity of the lines. This highlights the 
necessity to coordinate the activities of the marketing, manufacturing planning and 
operations. Accepting orders beyond the capacity of machines, exhausts operators who 
must work extra-time to achieve the promised delivery dates. In addition, such a case 
leads, at times, to the cancellation of quality control tests or at times rushing them so 
that not to waste too much time during testing. Sometimes, the marketing people 
promise unreasonable delivery dates to customers. It is true that the market share in the 
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short run is important. More important, however, is the market share in the long run. 
Frequent delays in delivery, particularly to export markets, will surely affect long-term 
sales. 
It was stated earlier that Hikma produces two types of drugs: generic and under 
licence. It was also stated that the profit margin in the case of under licence products is 
higher than that of generic drugs. To alleviate, much of the pressure from the 
manufacturing, it is recommended that Hikma concentrates its efforts on under licence 
drugs in well-off export markets such as the Gulf states whereas, in less well-off 
markets, both kinds of drugs can be marketed depending on the preference of those 
markets. 
9. Reference was made earlier to the daily meeting which is intended to 
coordinate the efforts of the various departments in order to make the realisation of the 
schedule more possible. 'Me way this meeting is operated, at present, makes 
coordination, at times, rather difficult. The meeting requires proper preparation to 
render it useful. Problems encountered the previous day are not always discussed and 
handled openly. Changes in the daily manufacturing schedule or plan are, at times, 
discussed in the daily meeting. This change usually confuses all the departments 
involved in the sense that their plans have to be modified. For example, it confuses 
operators and affects their morale. It also affects and overloads the quality control 
department. Therefore, it is recommended that the amount of change in the daily plan is 
cut down to the lowest possible degree. Any changes to the plan must be notified at 
least 48 hours in advance, so that the various departments can prepare and coordinate 
their efforts to accommodate the change. Ibis notice also is important so that the 
operators in the production and packaging are notified of the change. 
10. The personnel policy, of Hikma requires proper elaboration and 
coordination. We have highlighted a few cases which require adequate attention if this 
task of personnel policy is to be adequately coordinated. For example, attention 
granted to those in production exceeds that given to those in packaging. Salary policy, 
car policy, promotions and allowances are not uniform between the three plants. It was 
indicated that those in the main plant are favoured over their colleagues in other plants. 
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Further, in pursuit of staff development policy, Hikma encourages its personnel to 
pursue their education by sponsoring them, but there is no consistent and unified 
system for application of such policy. 11is specific issue requires proper addressing. 
It was also mentioned that the industry in which Hikma is involved is rather 
risky and could be dangerous to the health of those directly involved in handling 
chemical materials. All this necessitates proper guidelines and regulations regarding 
hazards which may result from handling chemicals inadequately. The problem with 
these regulations and guidelines is that they are not always coordinated and 
communicated adequately to those in most need of them. Even when communicated, 
they tend to be, at times, vague and unclear. We can also add that checks on operatorst 
rest periods need not be too rigours so long as they achieve their target. 
11. It was stated that some auditing functions take place at the moment, 
pertaining to financial auditing, and the audits carried out by the quality assurance 
department. However, these audits alone are not enough to provide the senior 
management with adequate information necessary for control. Since it has been 
highlighted that the amount of damaged materials (raw, packaging, in-process and 
finished products) is rather high, it would be useful to carry out an investigation to 
ascertain the reason(s) for this damage and to come up with suggestions to eliminate 
the amount of loss. Auditing warehouses is another task which needs to be given 
adequate attention. This is necessary to ensure that materials are in their designated 
place, no mix-up occurs and stock and inventory levels are correct. 
Another useful recommended audit is that pertaining to the s afety guidelines 
and procedures. The senior management must check whether the guidelines and 
procedures outlined are adhered to and observed by the manufacturing 'activities. 
Periodical check-ups are of extreme importance to those in direct contact with 
chemicals, who are susceptible to hazards owing to lengthy exposure periods. 
Maintenance of machinery, equipment and buildings is yet another aspect which 
requires due attention. At present, part of this task is performed by the quality 
assurance people who, at times, find faults such as rust on machines, oil leakage from 
machines, cracks in walls, etc. 
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Recurrent machinery breakdown (particularly those in operation for long time) 
makes it impossible for operators in the production and packaging to achieve the 
monthly target. Not only this, but machinery breakdown also damages materials during, 
the manufacturing process. This can be attributed to lack of proper technical awareness 
and inappropriate usage of spare parts which are replicated by the maintenance people 
at Hikma. Those responsible for replicating the spare parts need to acquire enough 
technical know-how to render their task efficient. It is necessary to carry out an 
investigation to highlight the reason(s) for the breakdown. and to come up with 
suggestions and solutions to prevent such problem from occurring continuously. 
We recommended above that the task of preventive maintenance is left to the 
operators to handle, since it does not require extensive technical knowledge. By taking 
much of the load from the maintenance people, it would give them more time to 
conduct the regular repair of machines. 
At present, the maintenance people lack the professional and technical attitude 
expected from them. 'Me maintenance department lacks qualified and well-trained 
people to fulfil their task adequately. Lack of adherence to cleanliness requirements as 
set out by the SOP's standards and lack of commitment to the maintenance timetable 
are clear examples of areas of weakness requiring attention. Perhaps an explanatory 
session is needed to create awareness and outline to the maintenance personnel the 
importance of adherence to cleanliness requirements in this kind of industry, as well as 
the significance of time to operators., 
12. The control function, as was shown, consists of elements other than 
accounting and finance. This is not to say that accounting and finance is not relevant to 
the control function; on the contrary. The point we are making is that accou nting and 
finance is only one element, among other elements, which make up the control 
function. Other components include: personnel, technical and manufacturing control. 
13. It was indicated that the personnel task is merely a service to the accounting 
and finance activity as far as the personnel payroll and social security and insurance 
deductions are concerned. Also, part of the personnel task is taken care of by the 
operations director. With the recommendations given in (10) above for the personnel 
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task, we expect the personnel department to take full responsibility for its task by 
combining its dispersed activities in one department, thus taking some load off the 
operations director. 
14. ne role of the NPC requires proper elaboration and consideration. This 
committee, to start with, does not convene systematically, which renders its task at 
present rather weak. We can also add that ideas taken up in the meeting, i. e. priorities 
of new products, require adequate consideration. 
15. The role carried out by MRs in promoting Hikma. S drugs in its markets is 
fundamental. However, this role, at present, is rather restricted. 'Ibis is so because not 
all of the MRs possess a background in pharmacology. Future recruitment to MRs 
should focus on attracting personnel with an appropriate scientific background. 
16. A fundamental issue to which Hikma must pay attention is that pertaining to 
the variations in cash discounts policy granted to customers in any one market. This 
point, per se, is a recipe for conflict with customers. It is therefore essential to set out a 
unified cash discount policy in any one market. 
17. Regular changes in drug formula creates problems for the purchasing and 
production people, particularly in the scaling up stage, as it requires constant 
adjustment to the sizes of their machines. It is thought appropriate to stick to one 
formula, once it has been developed. 
18. Hikma! s regulations stipulate that returned and recalled drugs must undergo 
specific technical tests before being released for redistribution. The problem with these 
tests is that they take a long time to perform. Therefore, the sales people, at times, are 
inclined to by-pass these regulations and resell the drug without performing the 
required tests. This may lead to the sale of sub-standard products which could be 
damaging to Hikma! s market share in the long run. It is essential, therefore, to create 
awareness among the sales people about the negative effects of such practice. 
19. The role carried out by the board of directors is not exactly what is 
expected from it. It was repeatedly stated that the chairman is directly involved in 
exploring new markets and products. This is perhaps because Hikma wants to establish 
a strong foothold in its markets. However, we expect the board to balance the 
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requirements of expansion projects with the requirements of the internal functioning of 
IEkma. This can best be done if the chairman relies on the reports he receives from 
those responsible for running the internal and external affairs of Hikma. Ilose people 
must be left to interact freely. The role of the chairman is to encourage the interaction 
and dialogue between these people and to make policy decisions based on the reports 
and information resulting from such interaction. 
Before we end this chapter, let us reflect briefly on the way in which these 
recommendations might be implemented. It was repeatedly. indicated that Hikma's 
management style gives paramount attention to employees and emphasises their need 
for regular training and development. The assumption is that people at Hikma are 
mature, trustworthy, and capable of solving their- problems. Given this assumption 
about the people in Hikma and given their willingness and desire to improve the 
situation by participating in putting solutions to their perceived problems, the 
implementation of the recommendations should not pose a problem and resistance to 
the implementation should be minimal. 
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In this part, an attempt has been made to apply the enhanced model, as 
presented in Chapter 7, to Hikma. In Chapter 8 we provided a historical background of 
Hikma. This was followed by an elaboration on Hikma Investment, the parent 
company, its subsidiaries and joint ventures. The rest of Chapter 8 was dedicated to an 
elaboration on the organisation structure of Hikma, with the organisation chart being 
the basic tool for this elaboration. 
Chapters 9 and 10 were totally dedicated to diagnosing the named system in 
focus, i. e. Hikma. Chapter 9 was reserved for diagnosing Sl: the implementation 
function of Hikma. In this concern, we first elaborated on the levels of recursion on 
which Hikma operates. 'Mose were three in number. Hilana, the system in focus, exists 
on recursion level 1, R (1); Hikma Investment, the parent company, resides at recursion 
level 0, R (0); and at recursion level 2, R (2), there are two operational elements, 
namely the production and packaging. 
We then pursued our diagnosis of Hikma by taking each OE in turn and 
detailing its environment, operations and management. This was followed by an 
exposition of variety engineering on the two loops of each OE. We then followed this 
by an elaboration on the principles of organisation in relation to the two loops 
mentioned above. 
Attention then was directed to consider the vertical connections prevailing at 
S 1. That is to say, those prevailing between the environments, operations and 
managements, respectively. I'his was followed by an elaboration of SI-metasystern 
relationship. Autonomy and participation, as advocated by Chapter 7, was then put in 
perspective. This made it necessary to drop two levels of recursion down as far as the 
manufacturing activities are concerned. 
In Chapter 10, we pursued our diagnosis of Hikma by looking at its 
metasystem. We started the diagnosis by considering the various elements making up 
S2: the coordination channel. This was followed by an elaboration on the various 
elements making up SP: the monitoring channel. 
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It was shown that the channels converging on the metasystem, namely the 
command, coordination and monitoring channels, require proper design to provide the 
metasystem with the necessary variety for control. Now, with these three channels in 
place, it can be claimed that the metasystem, particularly S3, has obtained requisite 
variety vis-h-vis SI and control can accordingly be achieved in real time. 
S4: the intelligence function is another subsystem of the metasystem of Hikma 
looking after its adaptation to the changing environment in which it operates. We 
started our exposition of S4 by outlining its components. This was necessary in order 
to show how the process of adaptation is carried out by S4. 
Finally, we put S5: the policy function in place. We first elaborated on its 
components, i. e. those who take part in policy matters. It was then showed that the 
major task of S5 is that of monitoring S3-S4 interaction. 
In Chapter 11, we provided recommendations for the redesign of Hikma to 
improve its effectiveness and efficiency. Ilese recommendations are essentially the 
outcome of the diagnosis of Hilana, carried out in Chapters 9 and 10, which might 
alleviate its problems and improve the situation. 
With the recommendations presented to Hikma's management in place, we 
marked the end of Part Tbree. In the next part of the thesis, that is, Part Four, we 
present the final conclusions and achievements of the research. 
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PARTFOUR 
CONCLUSIONS 
In this final part of the research, the conclusions of the thesis are presented. We 
envisage the conclusions to encompass two aims. The first is a recapitulation of the 
main points of our discussion. Ile second is a presentation of the achievements of the 
thesis. 
Ilere are three models of organisation which have dominated the mainstream 
arena for some time. These are the classical, behavioural and. systems models. These 
models have been employed extensively in the structuring and design of organisations 
by organisation theorists. On the other hand, the cybernetic model, namely the VSM, 
which can also be employed as a toot for designing and diagnosing the structure of 
organisation, has not been digested adequately by organisation theorists. The problem 
is that both organisation theorists and cyberneticians advocate their own stance; it 
seems as if they are unwilling to compromise. Therefore, both share the blame for lack 
of dialogue between them. Ile aim of this research has been to try to open up dialogue 
between the two camps. It is our firm belief that this is best done by contrasting the 
models advocated by the two camps to highlight similarities and domains of superiority 
for each. Put differently, the approach adopted is basically complementarist. It has been 
found that the VSM stands to gain from this approach by strengthening its position 
through the incorporation of the notion of semi-autonomous work groups encapsulated 
in the sociotechnical systems approach. This will necessarily enhance the position of 
the VSM, which is often accused of not granting adequate explicit attention to the 
human element in the organisation. 
Chapter 1 was an attempt to present and introduce the science of cybernetics. 
We first reflected on the history, scope and development of cybernetics, both in the 
West and in the East. It was revealed that cybernetics possesses a long history, dating 
back to ancient Greece. The def"mition of cybernetics was coined by Wiener in 1948. 
Soon, interest in this emerging science spread over a wide spectrum of areas. However, 
it was not until the publication of Cybernetics and Management in 1959 that serious 
interest in the application of cybernetics in the domain of management started to 
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emerge. Beer maintains that cybernetics is designed to help study and control systems 
exhibiting extreme complexity, self-regulation and probablism. We probed three 
cybernetic tools and techniques, which are usually employed for handling the above 
mentioned characteristics, namely, the black box technique, feedback and feedforward 
control and variety engineering, respectively. This chapter provided a brief description 
of each of the above tools and techniques and its application in the managerial domain. 
This was done taking into consideration that their use in tackling the various 
characteristics of cybernetic systems in practice is interrelated, We concluded Chapter 
I by reflecting on the different concepts or types of cybernetics. In essence, we 
differentiated between first-order cybernetics, which gives significance only to the 
observed system, and second-order cybernetics, which pays attention to the relation 
between the observer and the observed system. 
In Chapter 2, we set out to elaborate on Beer's viable system model (VSM) and 
to put its five subsystems in perspective. In building his VSM, Beer made use of and 
developed the cybernetic tools and techniques exposed in Chapter 1. Beer's point of 
departure is that organisations are exceedingly complex and probabilistic systems. For 
Beer, a system is viable if it is capable of separate existence. This requires the ability to 
respond to environmental changes which were not foreseen beforehand. Owing to the 
huge complexity surrounding organisations, managers, if they are to bring the situation 
under control, must treat organisations as black boxes. Put differently, they need not 
interfere in the work of the organisation itself. Ihis is so because organisations possess 
the capacity of self-regulation and self-organisation. 
We started Chapter 2 with an elaboration on the system in focus and its 
identification. Then, attention was directed to the operational elements of the viable 
system and their modelling. The collections of the operational elements were 
denominated S I: the implementation function. The operational elements carry out what 
the viable system (i. e. an organisation) is supposed to do. Put differently, the 
operational elements exhaust the organisational mission or purpose. 
Attention was then directed to the subsystems of the metasystem. In this 
respect, the need for S2: the coordination function was outlined. S2, we argued, is a 
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necessary mechanism to damp the potential oscillation which may arise from the 
interaction of the operational elements of SI. Without adequate design of S2, SI win 
go into uncontrolled oscillation which will consequently adversely affect the operation 
of S1. The necessity of SP: the monitoring channel was also outlined. This channel 
provides the metasystem, namely S3, with the required variety to render the control 
function possible. S4: the intelligence function is another subsystem of the metasystem, 
which looks after the processes of learning and adaptation to the changing 
environment. We outlined the necessity of this mechanism to epable proper monitoring 
of changing conditions in the environment. Finally, we explained how S5: the policy 
function performs its task of monitoring the interaction taking place between S3 and S4 
to prevent any oscillation which might take place in the metasystem. 
With the five subsystems in place it can be maintained that the viable system has 
acquired the necessary and sufficient conditions of viability. A distinctive feature of the 
VSM is its recursive structure. Owing to the recursivity of the VSM, the five 
subsystems must be performed at whatever recursive level we wish to consider. This 
chapter was concluded by putting the VSM on trial to assess its managerial 
significance. It was stated that the VSM is a general model of any viable system. It is a 
powerful managerial tool for diagnosing and designing organisations. Its point of 
departure is its recursive structure where the whole is replicated in the parts. 
Recursivity of the VSM tackles nicely the long-standing debate of centralisation and 
decentralisation. Lower organisational parts are granted as much autonomy as is 
consistent with the metasysternic purpose. Despite all this, the attention granted to the 
role of the individual in the organisation is only implicit. This is so owing to the 
overwhelming emphasis on the design of adaptive and goal-seeking structures. ' 
Part Two was concerned with the exploration of theories of organisation, and 
their comparison with the VSM. In Chapter 3, we took up the classical model of 
organisation. It was maintained that this model is made up of three strands of thought, 
namely the administrative, scientific and bureaucratic. Historically speaking, this model 
is the earliest approach to organisation theory. This model came to the fore owing to 
the context of the huge growth of organisations which accompanied the industrial 
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revolution. This increase in organisation size created many problems, particularly 
related to control. Managers required concepts which would help them to divide these 
sizeable organisations into smaller, more controllable parts, so that when the parts were, 
joined together, maximum efficiency would be achieved. This view resulted in an 
increasingly specialised division of labour as the management tried to increase control 
and reduce workers' discretion, to maximise efficiency. Efforts were directed at finding 
the best way to organise. Emphasis was laid on engineering organisational structure to 
achieve goals efficiently. 
The classical model grew out of a tradition where mechanical assumptions 
about organisations prevailed. In line with these assumptions, organisational behaviour 
can be explained on the basis of simple cause-effect relationships. In this respect, the 
classicists emphasised the need to formulate precise goals for each organisational part, 
representing its important contribution to the performance of the organisation as a 
whole. 
The distinctive feature of the classical model is its hierarchical structure. Ile 
hierarchical nature of this model determines, how control in organisations might be 
achieved in line with a predetermined set of principles on the basis of which 
organisations can be designed. The outcome of all this is the organisation chart, which 
depicts organisation structure in terms of boxes denoting major positions, linked by 
channels of authority. The classicists defined each individual's function with the 
responsibilities and power accrued. Put differently, the overwhelming emphasis was on 
designing mechanical organisations into which individuals had to fit. Little attention 
was granted to the environment within which the organisation operates. In fact, the 
classicists assumed that the environment does not intrude in the functioning and 
structure of the organisation. 
In this model, communication and control are carried out through the 
arrangement of tasks according to hierarchical principles. Authority is centralised at the 
top of the hierarchy. This is necessary to control, coordinate and organise the levels 
below. Accordingly, there is only one channel available for communication and control. 
This is the command channel, where the mechanisms for coordination and control are 
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carried out. This arrangement, naturally, overloads higher levels with information. 
Owing to the limited capacity of managers to process information, the consequence is 
that they are not able to keep up with the amount of information they receive. Thus, 
the process of decision-making will be plagued with time-lags. 
The exposition of this chapter made it clear that there are a few similarities 
between the classical model and the VSM, for example, their emphasis on the proper 
design of organisation structure and information systems, their concentration on the 
fortnal aspect of organisation, their usefulness as tools for organisational analysis and 
diagnosis. However, it was also revealed that the VSM collects together many insights 
which make it undoubtedly superior to the classical model. In fact, the latter stands to 
gain much from the insights offered by the VSM. 
in Chapter 4, we set out to present the behavioural model of organisation. It 
was revealed that this model came into existence in response to the perceived 
limitations of the classical model of organisation which preceded it. The accusation was 
that the classical model did not consider human needs and social aspects of 
organisations, which are represented in the informal behaviour of people in 
organisations. Behavioural theorists argue that there are means other than money 
which can influence the behaviour of people in organisations. What the human relations 
tradition managed to bring to light is the fact that an organisation's members can affect, 
just as they are affected by, the organisation in which they work. 'Mis fact was 
highlighted by the Hawthorne experiments. The informal aspect of the organisation is 
equally important to the proper functioning of the organisation. It was revealed that it 
is the duty of management to create a working environment such that the informal 
relations, emanating from people's interaction in the organisation, fit hand in glove with 
the formal organisation. 
The point of departure of the behavioural model of organisation is that money is 
not the sole motivator for individuals in the organisation. The behavioural theorists 
assert that there are other factors besides the financial aspect which need to be taken 
, 
into consideration. The psychological factor, as was shown, plays a considerable role in 
motivating organisational members. This view, which represents theories of motivation 
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under the banner of self-actualising man, challenges the classical view. According to 
the self-actualising man assumptions, individuals are responsible and trustworthy. Once 
they are given the opportunity, they do their utmost to achieve their goals and those of 
the organisation. This can best be achieved if individuals are given autonomy in their 
work and their jobs are enriched. Therefore, it falls upon management to create an 
atmosphere in which the satisfaction of individuals' goals and those of the organisation 
is guaranteed. Ile organisation and jobs within it need to be structured and designed 
so as to allow self-actualisation tendencies at work to be fulfilled. 
Theories of leadership, which are highly intertwined with those of motivation, 
were subject to elaboration in this chapter. The message from the exposition of 
leadership theories was that leadership in an organisation needs to be democratic and 
employee-centred, concerned with human relations, rather than being autocratic and 
task-centred, concerned with rules and procedures. 
The conclusion drawn from the behavioural model is that the human element is 
of significance and needs to be taken into consideration if the organisation is to be 
healthy. Unlike the classical model, it takes the human element in the organisation to 
become the centre around which organisational analysis revolves. Nonetheless, the 
hierarchical structure of the organisation adopted by the classical model is not really 
questioned by the behavioural model, despite talk of participation and autonomy 
granted to organisational members. As we know, the hierarchical structure grants 
enormous power and attention to those at the higher levels, at the expense of those at 
the lower levels of the hierarchy. This issue, per se, brings into focus the weakness built 
into this model. 
We concluded this chapter by comparing the behavioural model of organisation 
with the VSM. It was revealed that the two share certain similarities. For example, 
both models advocate, more or less, the same assumptions about the human element in 
the organisation. Tben, each model's superiority over the other was outlined. The 
conclusion one can reach from this chapter is that the VSM stands to gain some 
insights from the behavioural approach, just as much as the latter can benefit from the 
former. The concentration on the informal organisation can-be of benefit to the VSM, 
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which, at best, pays implicit attention to this factor through its concern with 
organisational viability. 
In Chapter 5, the systems model of organisation was presented. This model 
came to the fore in response to the previous two models, namely the classical and 
behavioural models. The former concentrated on the formal organisation, whereas the 
latter concentrated on the informal organisation. Both models assumed that the 
organisation is a closed system with no interaction with the environment. Ile systems 
model of organisation emerged to redress the balance. Its poiný of departure is that the 
organisation is an open system with close interaction with the environment in which it 
operates and which affects its performance. The closed approach advocated by the 
classical and behavioural models, the systems theorists maintain, is highly restricting 
and does not explain how the organisation will adapt to changes in the environment. 
The systems model sees adaptation to change as necessary to survival. 
In contrast to the classical view, the systems theorists maintain that making 
organisational parts efficient does not necessarily guarantee the efficiency of the 
organisation as a whole. The argument-is that the whole has unique features which 
none of the parts possess. An organisation, as far as the systems theorists are 
concerned, is made up of interrelated parts or subsystems. Thus, efforts to improve 
organisational performance require proper consideration of the totality of the parts or 
subsystems. 
The conclusion reached from this chapter is -that the systems model of 
organisation exhibits many affinities with the VSM. This should come as no surprise, 
since both models belong, more or less, to the same family. Both models are said to be 
systemic, in that they take the holistic approach as their core. Both model§ maintain 
that organisation behaviour cannot be understood by taking the parts separately. 
Proper understanding of the organisation requires, a -holistic approach. Furthermore, 
both models are at one as regards their assumptions about the complexity of the 
organisation and the environment in which it operates. Other points of similarity 
between the two models were also indicated. lben, points of superiority for each 
model were outlined. It was mentioned that the systems model of organisation gives 
356 
equal attention to both formal and informal organisation. The notion of autonomous 
work groups encapsulated in the sociotechnical systems approach is a representation of 
this thinking. This might be of benefit to the VSM, which focuses predominantly on the 
formal organisation, whereas the informal one is, at best, only implicitly acknowledged. 
In Chapter 6, we set out to explore the multiple paradigms of Buffell and 
Morgan (1979), widely employed for organisational analysis. First, the sociological 
grid was introduced. This grid, as was shown, produces four paradigms resulting from 
the intersection of the subjective-objective debates in the theory of social science and 
the regulation-radical change debates in the theory of society. These paradigms are: the 
functionalist, interpretive, radical humanist and radical structumlist. Each of these 
paradigms gives rise to theories and perspectives based on different sets of 
assumptions. The functionalist paradigm dominates the study of organisations. Ibis 
frame of reference was reflected in the discussion of the preceding three models of 
organisation, namely the classical, behaviouml and systems models. Characteristic of 
this paradigm is the weight granted to the administrative-technical interest, in order to 
improve organisational effectiveness and efficiency and, ultimately, control. 'Ibis 
orthodox stance, however, has been challenged by other frames of reference 
advocating the exposition of two organisational issues, namely the action, and power 
and conflict perspectives which reside within the interpretive and radical paradigms, 
respectively. 
The interpretive paradigm is concerned with the attempt to understand the 
nature of the organisation as subjectively experienced by the individual. Ile emphasis 
is on the participant who is actually engaged in the organisation. Put differently, an 
organisation, in the eyes of this paradigm, is simply a social construct which means 
different things to different people. Interpretive sociology theorists are concerned with 
understanding how organisation -structures, goals, etc. are grounded in the ongoing 
activities of the concerned people. 
The radical humanist paradigm, although sharing many characteristics with the 
interpretive paradigm, is designed to overcome the constraints of existing social 
arrangements. The point of departure of this paradigm is the idea that human 
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consciousness is dominated by ideological superstructures which drive a cognitive 
wedge between man and his true consciousness. This alienation impedes real human 
fulfilment. Tbus, theorists looking at social reality in these terms provide a critique of 
the status"quo and focus on release from existing social constraints to human 
development. The view of organisation theory taken by radical humanists is dialectical. 
T'he radical structuralist paradigm has certain similarities with functionalist 
theory, but is committed to radical change. The main concern is to understand the 
structures within society, and their interrelationship, and to change the world. Radical 
structuralists emphasise the fact that radical change is built into the nature and 
structure of society. 
We concluded this chapter by comparing the theory of organisation residing in 
each of the above mentioned alternative paradigms with the VSM. On the basis of this 
comparison, it was found that judging the superiority of any is not a simple task. This is 
owing to the different paradigms to which they adhere, which necessarily reflect 
different viewpoints. It became obvious from the elucidation of this chapter that the 
VSM, like the other models of orthodox organisation theory, falls, in the context of 
Burrell and Morgan's sociological grid, in the bounds'of the functionalist paradigm. It 
is, therefore, within that paradigm also that the work of this thesis falls. - 
In Chapter 7, an enhanced model of organisation was presented. This chapter 
was essentially a recapitulation and elaboration on our argument of previous chapters, 
in order to clarify how the gap between the VSM and organisation theory can be 
bridged. The approach followed was basically complementarist. In this chapter, we 
concentrated on domains of difference between the two camps, with a view to 
reconciling them. It was shown that the classical model of organisation, as it'stands, is 
not in a position to provide any support to the VSM. On the contrary, the classical 
model stands to gain support from the insights offered by the VSM, such as the 
recursivity of its structure, the design of control and information systems etc. We then 
took up the behavioural model of organisation. It was shown that both the VSM and 
the behavioural model can offer mutual support to one another. The informal features 
of organisation taken into account by the behavioural model appeared to be useful 
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adjuncts to the VSM, which mainly focuses on the formal organisation. On the other 
hand, the behavioural model can gain some support from the VSM. Again, the 
recursive structure and openness to the environment, among other things, might be 
useful to the behavioural model. Finally, we took up the systems model. Again, it was 
shown that the VSM and the systems model can offer mutual support to one another. 
In fact, we concentrated our efforts to enhance the VSM from the support given by the 
systems model. Our interest in the systems model was focused on the notion of semi- 
autonomous work groups encapsulated in the sociotechnical systems approach. By 
incorporating the notion of semi-autonomous work groups into the VSM where the 
organisational task is carried out, we were essentially enhancing the VSM and 
balancing the weight it grants to the formal organisation. With this presentation, we 
concluded Part Two. 
The whole of Part Three was dedicated to an application of the enhanced model 
of organisation to an existing organisation (Hikma). In Chapter 8, we provided a brief 
account of the historical background of Hikma followed by an account of Hikma 
Investment, the parent company, its subsidiaries and joint ventures., This was followed 
by an elucidation of Flikma! s structure. The tool for this elucidation was the 
organisation chart of Hikma. The chapter was concluded by a reflection on the style of 
management adopted by Hikma. This exposition was essential to the subsequent 
diagnostic chapters, namely Chapters 9 and 10. 
In Chapter 9, the diagnostic process of Hikma began. We first took Hikma to 
become the system in focus and identified the levels of recursion on which it operates, 
aided by the information p. rovided in Chapter 8. We started the diagnosis by identifying 
the primary activities carrying out what Hiknia is supposed to be doing. It was revealed 
that there are two operational elements carrying out Hiknia! s purpose. These are the 
production and packaging activities. It was also , explained that the different 
departments apparent in Hikma! s organisation chart cannot become operational 
elements, in the sense that they are incapable of independent existence with their 
current status at Hilana. We then took each operational element in turn and put its 
components in perspective; that is to say, we elaborated on the environment, operation 
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and management of each OE of Hikma. For each operational element, we handled the 
principles of organisation. Attention then shifted to consider the vertical relationship 
between the operational elements and the senior management of Hikma. It was outlined 
that this relationship does not reflect the superior-subordinate relationship prevailing 
within the classical notion of hierarchy. This exposition was followed by an elaboration 
on the idea of incorporating the notion of semi-autonomous work groups within the 
VSM where the organisational task is being carried out. 
Chapter 10 focused on diagnosing the metasystern of Pikma. We started with 
S2: the coordination channel and put its various elements in place. Then we moved to 
elaborate on SP: the monitoring channel. ýgain, the various elements making up this 
channel were outlined. With the coordination, monitoring and command channels in 
place, we pursued the diagnosis by considering S3: the control function. Then S4: the 
intelligence function which is responsible for monitoring the environment was put in 
perspective. The diagnosis of Hikma was concluded by elaborating on S5: the policy 
function. 
The aim of Part Three was to support the hypothesis put forward at the end of 
Part Two. It demonstrated that the VSM and organisation theory can complement one 
another. When this happens, the model which emerges from the complementary 
approach exhibits the advantages of both. In fact, the application of the enhanced 
model of organisation can be of immense help to Hikma. On the basis of its application, 
we were able, in Chapter 11, to make suggestions for the redesign of the organisation 
to rid it of its ills and improve its effectiveness and efficiency. 
Now, with the above recapitulation in place, we can move on to outline the 
achievements of this thesis. In this research, a comprehensive effort has been made to 
compare the VSM with the theory of organisation. To facilitate this endeavour, first 
the VSM was presented and subjected to a critique from the viewpoint of organisation 
theory. Then, models of organisation theory were outlined and subjected to a critique 
from the viewpoint of the VSM. In Part Two of the thesis, the VSM was compared 
with the functionalist mainstream organisation theory, that is to say, the classical, 
behavioural and systems models of organisation. In Part Two also, theory of 
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organisation residing in the interpretive and radicals paradigms was compared with the 
VSM. 
On the basis of this comparison, we were in a position to develop an enhanced 
model of organisation demonstrating the compatibility of the VSM with the notion of 
autonomous work groups encapsulated within the sociotechnical systems approach, 
and showing exactly how this notion fits into the VSM. This is best done by 
incorporating the notion of autonomous work groups at the lowest structural level of 
the VSM, where the organisational task is carried out. This enhancement of the VSM 
is essential in order to respond to those who criticise it for not granting adequate 
attention to the human element in organisations. The essence of this enhancement is to 
redress the balance which the VSM gives to the formal organisation. 
The enhanced model of organisation was then put to the test in Part Three of 
the thesis, where the model was applied to Hikma. The practical investigation of Hikma 
showed the usability and practicality of the enhanced model. It specifically 
demonstrated the mutual support that the VSM and the notion of autonomous work 
groups lend to each other. 
On the basis of the diagnosis carried out in Part Three, a number of suggestions 
and recommendations were presented to the management of Hikma to improve the 
situation and, ultimately, Hikmaýs effectiveness and efficiency. Some of these 
recommendations, particularly those related to the necessity of the participation of 
manufacturing teams in delimiting the quantities which they are capable of producing, 
the equal treatment of operators in the production and packaging, the operators' 
participation in the preventive maintenance of machinery, their participation in outlining 
the SOPs relevant to their task, their participation in choosing the required machinery, 
the significance of proper training to operators, the importance of providing the 
operators promptly with information related to their task, etc. could not have been 
achieved had the VSM been the sole and only intervention tool. In other words, the 
incorporation of the notion of autonomous work groups in the VSM was helpful in that 
it revealed further areas to which the management of Hikma needs to give attention to 
improve its performance. 
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The application of the enhanced model to Hikma was highly successful. 11is 
approach was powerful in, providing some suggestions on the basis of which the 
situation might be improved. 'Me essential lesson that we learnt from the empirical 
investigation is that the style of management is a contributing factor to the success of 
our approach. Had Hikma! s management style been autocratic, the formation of 
autonomous work groups would have been extremely difficult. Ibis amounts to saying 
that for this approach to operate successfully, it needs to be employed in a democratic 
rather than an autocratic atmosphere. 
It was mentioned earlier that the growth of Hikma! s size and operations made it 
necessary that a study of this type be carried out to assess its performance. The 
commitment of Hikma's management team throughout the investigation and their direct 
participation in delimiting solutions to their problems was yet another contributing 
factor, not only to the success of the investigation, but also to the great benefit of 
Hikma itself. Ile participation of Hikmaýs team in putting forward solutions and 
recommendations to deal with their problems makes the implementation of such 
recommendations possible. 
Hikmaýs management team found the recommendations outlined in Chapter II 
highly beneficial to their organisation. They were provided with a presentation 
highlighting the outcome of the investigation as well as a management report including 
the necessary recommendations. In fact, it should be stated that some 
recommendations have already found their way to implementation. For example, not 
only privileged teams are allowed to participate in delimiting the manufacturing 
quantities, as was the case before; rather, full participation from all teams in the 
production and packaging is now the norm. Also, operators not only participate in 
determining the manufacturing quantities, but also they are consulted and their opinions 
are taken into consideration before acquiring a new piece of machinery which they have 
to operate. Further, operators are examined after rotation, as well as after the 
completion of any course. We can also add that a weekly meeting is held between the 
only packaging supervisor and packers to discuss any problems arising. Packers, in this 
meeting can voice their opinions and air their problems. Operators in direct contact 
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with products undergo a periodical physical check-up to guarantee their fitness for 
their task. 
Those responsible for the reception of raw and packaging materials weigh the 
former and count the latter to ensure the accuracy of the materials they are receiving. A 
rigorous segregation system has been adopted in the warehouses to prevent the 
likelihood of raw materials mix-up. With the extension to the main warehouse, the 
problem of materials dislocation has been tackled. Further, the reconciliation system 
which was recommended has been made operational, wiýh strong emphasis on 
documentation. Adequate specifications for packaging materials have been outlined by 
Hikma and communicated to suppliers. Also, now, the quality of raw and packaging 
materials is checked thoroughly. The warehouses are audited periodically to ensure the 
correctness of inventory. 
Now, proper coordination is taking place between marketing, on the one hand, 
and operations, on the other. Adequate consultation between the two is the norrn - 
before any sizeable order is accepted by the marketing people. We can also add that 
proper coordination and consultation is taking place between marketing and purchasing 
before any cancellation of products. 
Ile personnel department has been reorganised to take fun responsibility for its 
task. In addition, supervising and organising all training courses and programmes have 
become part of the personnel departmenfs task. 
Before we conclude this thesis, the author finds himself compelled to reflect 
briefly on possible future work. It was stated at the outset that the primary scope of 
this thesis is the functionalist paradigm. It would therefore be useful for future research 
to be directed at exploring the relationship between the VSM and theories of 
organisation in the alternative paradigms, i. e. the interpretive and radical paradigms. A 
power struggle and some conflict between Hikma! s directors and departments were 
apparent throughout the investigation. However, our approach was not equipped with 
the. necessary mechanisms to tackle this specific issue. Insight from other paradigms 
might have enabled a broader complementarist approach, embracing this kind of issue, 
to be achieved. 
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APPENDIX 1 
ORDERING REQUIRED PACKAGING MATERIALS 
kODUCT 
(ITY DATE 
SER. ITEM Rrr-(: k. STOCK. ON TO 
NO; OTY ORDER ORDER 
I- BOTTLES 
2- CAPS' 
3- DROPPERS 
4- LABELS 
Z- INSERTS 
6-- SPOONS 
S: - 
I BOXES 
9- TRAYS 
to- SHRINK ROLLO 
OUTER - CARTONS 
I 
O. C :; L 
Of- I STr-ýiS 
PRODUCT 
OTY 
DATE 
NO. 
sEn. 
NO. 
ITEM r(co, 
CITY 
STOCK ON 
ORDER 
To 
ORDER 
I- AL-F0 IL 
2- P. V. C. 
3- BOXES 
4- LABELS 
5- INSERTS 
6- OUTER CARTONS 
APPENDIX 2 
, 
INVESTIGATING CUSTOMERS'COMPLAINTS 
EXHIBIT I 
To be used in conjunction with SOP (QC 72) 
COMPLATNT RECORD 
complaint number 
Product name 
Batch number 
Name of complainant: 
Date of complaint 
Nature of complaint: 
Investigation conducted: 
Nature of'reply 
FILLED BY DATE 
* copy to: Technical Director 
CONFIDENTIAL INFORMATION - HjxmA PEARMACEUTICALS - AMMAN 
NOT TO BE REPRODUCED/DISCLOSED WITnOUT PRIOR WRITTýN APPROVAL 
APPENDIX 3 
THE DAILY REPORTS 
PRODUCTION SHIFT SCHEDULE AND REPORT 
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APPENDIX 4 
THE WEEKLY PLAN 
MAIN PLANT WEEKLY SCHEDULE FOR PRODUCTION 
FROM 17/9/1994 To 22/9/1994 
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APPENDIX 5 
SOURCES OF SUPPLIERS OF PACKAGING MATERIALS 
NO. 
1 
-0 
-9 
10. 
11 
12 
13 
14 
is 
16 
17 
is 
19 
20 
PACKAGING MATERIALS 
----------------------------- ------------- 
DESCRIPTION 
------------------ ------ --------------- 
AL FOIL 
AMPOULES (CLEAR, AMBER) 
BOTTLES 
(GLASS, PLASTIC 
BOXES 
CAPS 
(*CAPS , 15ML) 
CUPS 
(DOSING , AQUASAL) 
DROPPERS 
EMPTY GELATIN 
CAPSULES 
INSERTS 
JARS 
LABELS 
LITERATURES 
OUTER CARTONS 
PVC 
CAMBER, CLEAR) 
VVDC 
PVC/PE 
STOPPERS, RUBBER 
SPOONS 
SUPPOSITORIES (ROLLS) 
TRAYS 
A- FOR AMP' (6-10) 
FOR VIALS 1-5) 
B- POLYSTYRENE 
VIALS , TUBES , (CLASS 
OTHERS: 
PLASTIC BAGS AND CLOVES # MASKS, TAPE 
STRIPS (i to_ i ZL-ds ) 
LABELS (OUTER + PIECES) 
CLICHE COMPUTcn PAPERS, PLASTIC CUPS 
FOR TEA 
I) 01 
------------------ 
SUPPLIER 
------------------ 
-LOUIS VATZ 
-LOCAL 
-MEDILIFE 
-SGD. 
-LOCAL 
-GHANDOUR 
-ASTRA 
-* MEDILIFE 
-ARAB CLOSURES 
-WHITE PLASTIC 
-MEDILIFE 
-ARAB CENTRE 
-LILLY 
"MIDDLE EAST 
(LOCAL) 
-LOCAL 
-PACMAN+C&S 
-SAUDI ARABIA 
-AC-FOLIEN 
7PENTA PLAST 
-AC-FOLIEN 
-MEDILIFE 
-MEDILIFE & 
PHARMA GUMMI 
-ARAB CLOSURES 
-AC-FOLIEN 
MEDILIFE 
-MEDILIFE 
-MEDILIFE & 3GD 
PLASTIC: HALA, 
T34 & T48 
s 
APPENDIX 6 
THE MONTHLY REPORTS 
MAIN PLANT 
MONTHLY PRODUCTION REPORT 
FHE-d B. 19 94 
Prepared by: A. Abadi 
I 
lzý, IT 
Contents of report: 
1. Discussion of productivity. 
2. Discussion of quality. 
3. Maintenance of machines and equipments. 
4. Team of month. 
5. Summary of monthly productivity. 
1. Productivity: 
1.1 Powder rooms: The team of the powder rooms achieved only 73.4% of the target 
for the following reasons: 
Stoppage of the Aeromatic room from 10/2/94 to 26/2/94 due to lack of materials. 
Stoppage of room V-SHAPE due to the discovery of particles in (NaHC03) and lack 
of raw materials for (HYPOTEN 100). 
1.2 Tableting: 'Me tableting team achieved only 90.2% of its target due to lack of 
materials for DOLOMOL 500. 
1.3 Coating: Ibeboating team has achieved its target. However, it does not qualify for 
its incentive due to high rejection rate (15.3%) as compared to the target of (3%). 
1.4 Encapsulation: The team achieved only 83.3% due to the following reasons: 
9 Only half of the machine's capacity was being utilised due to recurrent breakdown 
which cannot be solved unless origninal spare parts are fitted. 
* Stoppage of operations due to lack of empty capsule for INDOMIN 250 lack of 
NaHC03 powder due from the powder room. 
1.5 Suppositories: The team achieved only 53.5% of the target for the foRowing 
reasons: 
* VAMATIC machine had to stop for three days for experiments by the Italian 
expert. Also the machine had to stop for a week due to lack of printed rolls for 
INDOMIN 100. 
* FRS2 machine stopped due to lack of rolls supplied from VALMATIC. Also the 
machine stopped for 16 hours owing to fan belt problems. 
1.6 Syrup: The team achieved only 71%. 
2. Quality 
2.1 Powder rooms: all batches passed. 
2.2 Tableting: all batches passed. 
2.3 Ecqpsulation: all batces passed. 
2.4 Coating: failure of four batches with a rejection rate of 15.3%. The batches are: 
REMOFEN 400 1 BATCH, HYPOTEN 100 2 BATCHES, RIDAZINE 100 1 
BATCH. 
2.5 Suppositories: all batches passed. 
3. Maintenance: 
3.1 AR/23 is being currently maintained. 
3.2 Machinery in the coating department is being currently maintained. 
4. Team of the month 
None of the teams has achieved its target. 
5. Extra hours 
None of the teams needed extra working hours. 
6. Courses and lectures during the month 
6.1 A lecture about GMPs 
6.2 A lecture about methods of capsulation. 
6.3 A lecture about capsule filling. 
SUMMARY PRODUCTION REPORT 
FOR FEBRUARY 1994 
MACHINE PLANNED QTY. ACTUAL OUTPUT EFFICIENCY 
AEROMATIC 11,778.5 Ko 5,462.7 Kq 46.3% 
V-BLENDER 13,910.0 Ko 9.718.0 Kq 69.9% 
0VENS 3,032.8 Kq 1,076.0 Kg 281.9t 
SCREENING' ---- 1,428.1 KG 
TOTAL POWDER OUTPUT : 19.641.9 KG OVERALL EFF.: 73.4 
A R/1 8A --- 166,665 TAB 
A R/2 3 --- 656.259 TAB -- 
FETTE P2100 11,000,000 TAB 11,5949404 TAB 105.4 % 
MANESTY 14sOOOoOOO TAB 10,135.518 TAB 72 t4 1, 
TOTAL TABLET OUTPUT : 22,552,846 TABS OVERALL EFF.: 90.2% 
MG2D 89OOOoOOO CAP 
1 
6,661,500 CAP 83.3 % 
TOTAL CAPSULES OUTPUT: 6.661,500 CAPS OVERALL EFF.: 83.3% 
ACCELA 2,800,000 4,510,606 161.1% 
T 150 3.000,000 - 3,962.857 132.1% 
T 300 1,200,000 1,549,152 129.1% 
TOTAL COATING OUTPUT: 10,022.615 TABS OVERALL EFF-: 143.2% 
FRS4 2,250,000 SUPP' lo485,900 SUPP 66.0 
TOTAL SUPPOS. OUTPYT:. 19485s9OO SUPPS. OVERALL EFF.; 66.5% 
SYRUP PREP. -I 60,000 LIT 
1 
42,600 LIT 
TOTAL LIQUID PERP. OUTP UT: 42,600 LITRES OVERALL EFF.: 71.0% 
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MONTHLY PACKAGING REPORT 
OCTOBER 1994 
Prepared by: R. Muasher 
Contents : 
1. Productivity and comparison with Planned Quantities. 
2. Issues of Influence on Productivity. 
3. Teams of the Month. 
4. Overtime. 
5. Quality Assessment. 
6. General Issues and Special Projects. 
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I. Productivity Compassion with Planned Quantities 
1.1 Productivity review : 
Machine QTY Planned Actual QTY Efficiency 
Blisters 67,900,000 TAB 65,073,918 95.8% 
Syrup Line 580,000 BOTT. 532,808 BOTT. 91.9% 
Suspension Line 90,000 BOTT. 82,632 BOTT. 91.8% 
Marcliezini 267,000 PACK 339,151 PACK 127% 
Cain 280,500 BOOT. 
+AQUASAL = M. P. 
_ 300,185 BOTT. 
+ AQUASAL - M. p. 
107% 
Shrink 300,000 BOTT. 408,631 BOTT. 136.2% 
King 235,000 BOTT. 210,945 BOTT. 89.7% 
multhilax 980,000 POUCH 1,435,920 POUCH 146.5% 
Manual Pack 0 136,513 
MANUAL PACKING 
List of products completed: 
1. Aquasal 136,513 X9 
2. Pyrazin 87 X 1000 Packing, Adding Inserts and Attaching cut Label. 
3. Repacking: a. Nidazole - 250 150 x 1000 Stamping with logo N. G. 
b. Ulsaheal 300x 50 Stamping with logo N. G. 
4. Supported Multimax with 3 rd Operator to pack 2000 x 100 Aquasal for National 
Guards. 
1.2 Utilization or Working Hours review: 
Machine Work. Hours Setup Hours Misc. Hours Repair Hours 
Blisters 62.9 19.8 14.9 0.9 
Syrup Line 61.5 31.6 5.2 1.7 
Suspension 
Line 
44.5 32.6 0 3.2 
Marchezini 68.1 29.7 1.5 0.7 
Cam 67.8 26.4 5 0.6 
Shrink 69.2 28.9 0.6 1.3 
King 79.7 17.2 1 2.1 
Mýultimax 511 27.4 5.9 .. 8.1 
1.3 Packaging Department Target of Working Hours : 
Machine Annual Target 
For 1994 
Monthly Target October Results 
-Blisters 60 66 69.9 
CAM 70 73 67.8 
Shrink 60 65 69.2 
King 70 75 79.7 
Liquid Filling 60 -63 61.5 
Marchezini 65 68 68.1 
Powder Filling 65 68 44.5 
2. Issues of Influence on Productivity 
2.1 Machines Trouble 
2.1.1 Blisters 
i)-Problew :A low accountability of 91.5% for Glibil-S in addition to 2.5 days delay in 
completing the planned quantity of 50,000xlOO. 
_C, amjg -L. 
The unavailability of a suitable Product Control unit. 
solution : Corrective Measure taken was having an operator permanently by the blister to 
manually aid the feeding of tablets in PVC cavities, 'so that only I tablet per cavity. 
, Preventive Measure would be ordering the missing unit. 
2.1.2 Multiniax 
i) Problem : During night shift while the machine is not functional, the dampness in the 
room was very high resulting in dripping condensed water on glass and was, water inside 
passages of the machine resulting in powder getting stuck inside machine hence weight 
variation due to lose of flowability. 
Cause : The sources of this problem are listed below 
1. Suction was switched-off during night shifts. 
2. Drain water of suction moved backward in the tubes through connections into the filling 
cups of the machine. 
3. The quantity of ventilation air was larger than the suction capacity. 
S onned jQlution : 
Corrective Measures - the infra-structure maintenance personnel were inf 
and while the search for the causes, the operator would dry up the room and the mach. ine 
parts especially the filling unit after dismantling and washing. 
Preventive Measures - fixing the drainage system of the room suction line, reducing 
the air quantity pumped in the room and increasing the suction capacity. The positive 
pressure in the room was saved while a grill opening was fitted in the door. 
2.2 Product Related Trouble 
2.1.1 Blisters 
i) Problem Glibil-5 tablets were soft and broken, it was operated at Ronchi. This resulted 
in utilizing one operator full time at the blister for inspection and correcting the errors in 
attempt to reduce the de-blistering quantity. The effect was slower machine operation and 3 
persons were free for manual bulk pack of 10 sachets per box which is a time consuming 
process. 
Cause : The Roncl-d Machine is old, and since the plans for 1995 are to eliminate it no new 
punches were bought to replace the partly wom sets. 
SolutL01j, _L 
Preventive Measure - is eliminating this old machine and using the Fette after 
making available all required sizes and punches. 
2.2.2 Syrup Line 
i)-Pr9blem : Flickering screen and loss of control at key board. 
_C,. Iuie_jTwo 
keys on the key board were found to be stuck, passing electric messages, 
disturbing the correct process of information flow to PLC. 
Solu tion :- Corrective Measure would be finding a replacement fast-. 
Preventive Measure - having a spare replacement and consulting the company for a 
push button key board which is more suitable for industrial use than touch button. 
ii) pMDI&m _L 
Indomin-25, long and damaged capsules which result in large quantities of de- 
blistering increasing the set-up hours, but to lesser extend than previous month. 
C, -jujC -. a. The ordered size for MG2 has arrived but the machine is in poor condition hence 
the best the machine can give is of such quality. b. The selector efficiency is about 80-90%. 
Solution : The corrective measure was allocating one of the blister operator full time 
supervising and correcting errors at the spot to reduce de-blistering quantities. 
Preventive Measures - The maintenance personnel are machining parts locally to 
replace the worn out ones. 
2.3 Packaging Material Trouble 
2.3.1 rylultinlax 
i) Prgblem : Slippage of Aquasal. Al-foil sideways and resulting in seahg trouble with 
pouches on end side. 
f, aua 1 Some of the Al-fbil rolls vvidth are 2mm short of the correct size of 480mm. 
Solution --, 
Corrective Measures - checking the width before fitting the roll on the machine 
and returning to Warehouses, to collect for supplier inspection. 
Preventive Measure taken was contacting the supplier and reaching an agreement 
for replacement and taking action to avoid such mishaps in the future. The sales director 
visited Hikma on 29-10.94. 
ii) Problem _: 
The set-up of the machine gets disturbed unexpectedly. The set-up need to be 
repeated, starting at square one. The "Connections" within Al-foil rolls are of poor quality 
and are not marked. 
Solution : Preventive Measures - upon discussion witli sales director, it was agreed to 
have a flag fitted in order to take precautions in advance and the possibility of canceling the 
presence of these connections is to be studied at mother company. 
2.3.2 Suspension Line 
i) Problem : Tilted label to a level which is unacceptable by QA standards, despite the 
intensive trials in setting up the label machines by experienced operators and the 
maintenance personnel. 
Ca Us. e It was found that the glass bottles were not perfect cylinders. 
Solution -*- 
Corrective Measure -a compromise was reached with QA, so to what would 
be acceptable and what is not. 
2.3.3 Cam 
i) Problem :- Larger quantities of damaged boxes and discontinuous work resulting is high 
waste not only in boxes but also inserts. 
C,, Iuse :- Poor design of Trifed syrup boxes, where the bottom flap remains bulging out in a 
convex form causing resistance to the flow of product on the machine which results in 
jamming and damaged boxes. 
Solution : Preventive Measure - supplier representative . was contacted and trials were 
made to establish the source of the problem for correction. It seemed to be that an old 
unmodified mold was used for the preparation of this quantity. 
6. General Issues and Special Projects 
1. Packaging machines parts and sizes were organized in " Size Room". 
2. The adjusted new "Astra, Mold" AMC caps were tried out on both the "Capsulate" and 
"ELF Capper " and the following recommendations were made: 
1) Although the red ring I st trial problem of releasing particles all over the bottle neck 
upon opening of cap, was measurably reduced, traces in the form of thin layer were left on 
the bottle neck. Discussing this with AMC representatives, they suggested an up grading of 
the type of plastic used. 
II) The insert used was of 19mm instead of 20mm, which can be easily connected. Once 
these two issues are delt with, the new AMC caps are as good as the Astra caps to say the 
least. 
3. Since Multimax is working smoothly, this opportunity is taken to establish its 
consumption of Aquasal Al-Foil and its optimum productivity. OnekilogramofAl-Foil 
produces 980 pouches having allowed for possible waste during set-up of machine. The 
output in 12 hours shift is 60,000 pouches by a two persons team. If packing into bulk 
boxes of 100 pouch at the outlet of machine, using weighing instead of counting, a third 
person is needed. 
4. Working on the same product for long periods, such a Cardipine - 10 at King Machine, 
provides the chance to investigate the best flow of product and packaging material at the 
packaging line for best productivity and utilization of time i. e. working efficiently. For 
example, the empty bottles are labelled first, fed onto the conveyor of filling machine, 
collected at the other end, a cotton piece is added, an insert is placed in the bottle then a cap 
is tightened. The weighing step is presently canceled due to large weight variation in 
tablets, in bottles as well as labels resulting in low yield. 
5. Preventive maintenance performed this month was for the following machines: 
a. Blister E. 
b. Suspension Line. 
c. Syrup line C. 
6. A separate report is attached reflecting the department I. evel with regard to training of 
SOPs (Appendix A). 
7. Outer label system (PK 057) is in operation. 
3. Tpms of the Month 
1. Multimax - 146.5%. 
2. Shrink - 136.2 %. 
3. Marchezine - 127.0%. 
4. Cam - 107 % bottles operated the shrink machine besides working for 7 days on Aquasal 
packing (x9), 
5. Liquid Filling Line - 91.5% productivity, although 47 batches were planned an 45 batches 
were completed. The real cause of being 2 batches short is the none arrival of paracetamol 
in time. Since this would be the third month of achieving target it will provide a good push 
for next 3 months also. 
6. Blisters considering the yield effect e. g.: 
a. Votrex - 25 97.5% 
b. Totinal 94.0% 
c. Glibil -5 91.5% 
d. Hypoten - 50 97.1% 
e. Nidazole - 250 95.7% 
On average = 95.16% 
.. Mso blister D operated for one week 20 hours, 
instead of 24 hours. Excellent team work 
, -vas experienced where Hypoten - 100 samples packing which was to go on Marchezini, as 
, veil as Nidazole - 250, were replaced by team leaders to operate at Cartoner 
instead, to 
meet shipping dates. 
Glibil-5 was planned 10,000 x 100 per 24 hours, this would be possible with a team of 5 but 
unfortunately, only 3 were available due to product trouble,. 5th person for the two shifts 
was missing on daily basis, productivity of 6028 x 100,7420 x100,7730 x 100,8535 x 100, 
6005 x 100 was excellent and well above average expected. 
7. Manual Pacing - No manual packing team, but Cam team worked for 7 days for 20 hours 
instead of the 10 planned days. While awaiting for Cardipine -5 the team supported on 
Aquasal for 4 days. Besides, worked 4 Fridays with volunteers. It must be noticed that the 
operators of Shrink, Cam and Manual Packing are the same team. 
4. Overtime 
First Half of the month = 2380.5 hours 
Second half of the month = 2969.5 hours 
Total = 5350 hours. 
Although this figure is high, It was planned to be, in order to meet the required 
quantities. Few attempts of reducing the overtime were practiced at Blister D where it 
operated for one week for 20 hours instead of 24 hours, at syrup C also, one week of 16 
hours instead of 24 hours and no Fridays, except for the last one of the month, which was 
utilized not for machines operation but for Aquasal packing. 
5. Quality Assessment: 
Compassion of rejection rate % for September and October 1994. 
Jars Pouches Bottles Blisters Boxes Cases 
Month Sept. Oct. Sept. OCL Sept. Oct. Sept. Oct. Sept. Oct. Sept. Oct. 
Total No. of is 13 14 7 89 54 90 79 158 179 217 218 
Batches I I I 
% No. 0.0 0.0 0.05 0.0 10.1 9.2 0.0 0.0 1.2 0.5 1.8 2.2 
Acceptance 
1 
Batches 
Great improvement can be noticed. The outer cases are of major concern and a solution is 
described in special projects section. Bottles has 9.2% rejection rate, to rejection rate, to 
eliminate this problem, inprocess inspection by supervisors planned during the next months 
to come. 
APPENDIX 7 
MACHINERY FOR PACKAGING 
Packaging Departement 1/2 
Operations Description 
Machine I Description I Input output Next Remarks 
stage 
Blister D'. Tab. is made Tablet & Original Stores 
into sachet & capsules boxes in 
collects insert cases or bulk 
I &box in cases. I in cases 
Blister. E Tab. is made Tablet & Sachet or March. 
into sachet capsules bulk in cases or 
that goes to stores 
March. for 
original pack 
or manual 
packing into 
1 bulk & cases 
Marchez. Sachet Sachet Boxes in Stores 
collects cases 
insert&box(O 
Liquid Syrup is filled Syrup Bottles or Carn or 
fillina in bottles bottles in Shrink 
A&B&C collects caps cases or & labels stores 
Cam Bottles collect, Bottles Bottles in Stores 
insert & boxes in 
sDoon & box cases 
k I Sh i Bottles in Bottles in Bottles in Stores r n 
trays collects trays trays in cases 
inserts&shrink w/dozing, 
CUD 
Powder Powder in Powder Bottles in Shrink 
fillina bottles trays or cam 
collects caps, w1dozins 
labels and cup or 
dozing cups bottles 
Bosch Powder is Powder pouches or Manual Original 
filled in pouchesin pack. or w1cups & 
pouches cases stores inserts in boxes, 
Bulk in 
boxes plus 
L I inserts 
m 
212 
Packaging Departement 
Operations Description 
Machdne Description Input output Next 
stage - 
Remarks 
Multimax Powder is Powder pouches or Manual Original 
filled in pouches in pack. or W/cups & 
pouches 6ases stores inserts in 
boxes , Bulk in 
boxes plus 
inserts 
King Fill tablets in Tablet & Bottles in Stores 
jars wrinserts capsules boxes&, cases or 
+Iabels+caps or bottles in shrink 
I trkys 
, . 0-- 
APPENDIX 8 
FORM FOR STANDARD OPERATING PROCEDURES 
HIKAfA PHARMACEUTICALS AMMAN 
STANDARD OPERATING PROCEDURE 
Title: Page 1 of 
SOP: 
Prepared/A pp roved By: Rev.: 
Title and Date: 
Reviewed/Approved By: Effective Date: 
Title and Date: 
Reviewed/Approved By: Supersedes: 
Title and Date: 
Reviewed/Approved By: Reference: 
Title and Date, 
CONFIDOMAL INFORMA77ON HIKMA PHARmAcEuncALS AMMAN 
NOT TO BE REPRODUCED/ DISCLOSED WIMOU7PRIOR WRn7FN APPROVAL 
1 
HIKMA PHARUACEUTICALS AMMAN 
STANDARD OPERATING PROCEDURE 
Title: 
SOP: Rev. Page 2 of 
CONFIDEAMAL INFORMA770M HIKMA PHARMACEU77CALS AMMAN 
NOT TO BE REPRODUCED / DISCLOSED WnWOUT PRIOR WRnTEN APPROVAL 
